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The Laggard 


EE) Aisesicen Petrolenn was the natural reaction to the failure of the 





American Petroleum Institute to ratify the program that involved a 

Division of Refining Technology. Several men worked faithfully in 
behalf of the division. When the directors voted unfavorably there was de- 
jection. 











But the manufacturing part of the petroleum industry was in that action 
given one of its true compliments. In substance that decision meant that 
the petroleum industry needs other development far more than it. needs 
further progress in refining practice. 

Refinery practice has, in seven years, outdistanced every other phase of the 
petroleum industry. While its progress should not be halted, certainly other 
divisions should put on speed and get into the front line. 


The science of refining right now needs nothing more than it needs a 
teammate in scientific selling. Selling in the petroleum industry is largely a 
matter of barter. Finished products are offered at prevailing prices. Instead 
of buyers bidding for goods, sellers bid for orders. This sort of selling runs 
prices downward. 

Fortunately this fact is causing worry. Executives of the petroleum indus- 
try realize that better selling must come into their business. The place mar- 
keting had on the program of the Chicago meeting of the American Petro- 
| leum Industry was evidence of that. Further evidence came in the turn of 
| affairs that resulted in the naming of two committees, each to investigate 
some phase of selling. 





It may be that the American Petroleum Industry will have a Division of 
Marketing sooner than it has a Division of Refining Technology. It should 
have both. Which it should have first depends largely upon personal view- 
point. 

This observation seems pertinent. There is little to be gained when refin- 
ing technologists learn methods of cheaper manufacturing, only to have im- 
proper selling result in that plant saving being lost in barter. 

The petroleum industry should profit from what science brings into refin- 
ery operation. That has not resulted thus far, for seven years of marked prog- 
ress in scientific development have been generally seven years of low profits, 
often losses, to stockholders. 





The petroleum industry may be likened to a chariot, drawn by three horses. 
Two—production and manufacturing—are animals worthy of the vehicle they 
pull. Selling is a laggard. Consequently the chariot is held back to the 
speed of the laggard. That laggard should be replaced by a thoroughbred. 








manufacturing must hold themselves in check while this thoroughbred is 


| 
The injustice of the whole thing is that the men of the scientific phase of 
| 
trained for his place at the yoke. 


Miz 



























THE REFINER AND NATURAL GASOLINE MANUFACTURER 


































\ 























SU Si. Sia. Li>ND|} 


7 
2 





OO GU 





for Air Lift 














JANUARY, 1928 

















Two Thousand Pounds 


The installation pictured above shows a Cooper [ype-80 


\ twin engine equipped with compressors designed for 
N compressing air to 2000 pounds for lifting oil. Two 
yj similar units were recently installed in the world’s first 
a commercial Helium Plant. Cooper compressors have 
y/ been designed for pressures above 3500 pounds. If you 
\ have a high pressure compressor problem, better consult 
N a Cooper engineer. 
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Institute Not Ready for Refining 
Technology Division 


Meeting at Chicago ample proof of prominence of 
manufacturing affairs in petroleum 


FFORTS to bring about the 
13 creation of a Division of Re- 

fining Technology in the Am- 
erican Petroleum Institute were un- 
successful at the annual meeting in 
Chicago, December 6, 7 and 8. In 
rejecting the proposal, Institute di- 
rectors let it be known, however, that 
they were not opposed to the division 
on its merits. The recommendation 
of the committee was not accepted 
due to lack of finances for carrying 
on the work at this time. 

The action left the matter open for 
consideration at future meeting of 
the Institute. Accordingly a com- 
mittee on Refinery Technology was 
selected in the group session on that 
subject. This committee is composed 
of E. W. Isom, Sinclair Refining 
Company, chairman; N. E. Loomis, 
Standard Oil Company (New Jer- 
sey), vice chairman; and Dr. R. P. 
Anderson, American Petroleum In- 
stitute, secretary. 

While no definite action was taken 
to that effect, it is likely that the ef- 
fort to have a division of refinery 
technology created will be brought 
up at some future meeting of the in- 
stitute. Meanwhile this phase of the 
technology of petroleum will be 
largely in the hands of the above 
committee, so far as the Institute is 
concerned. 


Manufacturing Prominent 


DIVISION of refining tech- 
nology was proposed at the 
annual meeting of the Institute in 
Tulsa in December, 1925. At that 
time a committee, of which E. W. 
Isom was chairman, was named to 
consider the division and bring it be- 
fore the Institute. The report of 
this committee was favorable to the 
Proposition but was not adopted by 
directors of the Institute at Chicago. 
Failure of the backers of the prop- 
Osition to get favorable action 
brought some disappointment. There 
was, however, no criticism or action 


By GRADY TRIPLETT 


of Institute directors, since the posi- 
tion of the Institute was made clear. 
These men believe it will be but a 
short time until the division is grant- 
ed. 

The group sessions of the Chicago 
meeting were sufficient evidence of 
the place manufacturing holds in the 
affairs of the Institute. 

There were two programs for the 
group on refinery technology, one 
program on motor fuel and one on 
natural gasoline. 

In addition to these the group pro- 
grams on oil accounting, fire protec- 
tion and legislation and taxation had 
a direct bearing on the manufactur- 
ing branch of the industry. 

Several of the papers presented at 
these group sessions are reproduced 
in this issue of The REFINER AND 
NATURAL GASOLINE MANUFACTUR- 
ER. 

Action taken on several subjects is 
of primary interest to the refining di- 
vision of the industry, although it 
was the result of efforts begun in 
other divisions. One of these was 
the decision to investigate possibili- 
ties for developing additional mar- 
kets for petroleum products. 


To Investigate Markets 
IRECTORS of the Institute 


named one committee which 
will investigate the whole subject of 
marketing from this viewpoint. Ef- 
forts to bring this about were begun 
prior to the Institute meeting. This 
committee will report back to the In- 
stitute directors. Out of this may 
come a concerted effort to have the 
Institute put its resources behind a 
campaign to broaden the use of pe- 
torleum products. 


Another committee was named and 
instructed to investigate the work of 
the Oil Heating Institute. The plac- 
ing of three representatives of the 
petroleum industry on the board of 
trustees of the Oil Heating Institute 
may come out of this. 





This last committee was named 
following the group session on mar- 
keting. Harry D. Frueauff of Henry 
L. Doherty & Company, read a paper 
before this group in which he out- 
lined possible petroleum markets, 
giving especial attention to domestic 
heating. 

Marketing of petroleum products 
occupied a prominent place on the 
program of the Chicago meeting. 
Indications are that the Institute will 
lend its resources in the future to 
bettering conditions in this division 
of the industry. 


Clark Re-elected 

F interest to the whole industry 

was the action of the Institute 
through its board of directors in go- 
ing on record in favor of legislation 
both State and federal to allow the 
development of oil fields on a co- 
operative basis. Another resolution 
adopted by the directors was favor- 
able to the conservation of natural 
gas in petroleum production. 

As a whole the Chicago meeting of 
the Institute may be classed as mark- 
ing a constructive effort in behalf of 
petroleum. The ratification of the 
conservation program brought two 
opposing factions within the Insti- 
tute together. The attention given to 
marketing is another evidence of the 
unified front the industry will pre- 
sent in solving its problems. 

E. W. Clark, vice-president of the 
Union Oil Company of California, 
was re-elected president of the Insti- 
tute, despite his expressed desire to 
relinquish the place. Vice-presidents 
are Axtell J. Byles, Tidewater-As- 
sociated Oil Company, representing 
the manufacturing group; A. C. 
MacBeth, Southern California Gas 
Company, production group; F. B. 
Fretter, National Refining Company, 
representing distribution. Amos L. 


Beaty, whose resignation as chair- 
man of the board of The Texas 
Company was announced recently, 
was re-elected treasurer. 
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Cracking Stock Predetermined by 
Control of Skimming Plant 


HE Louisiana Oil Refining Cor- 

poration, in the development of its 

refinery at Bossier City, near 
Shreveport, Louisiana, has consistently 
recognized the value of flexibility of plant 
operation to the end that the present in- 
stallation, consisting of a large topping 
plant and nine cracking units of the tube 
and tank type, is capable of producing a 
variety of products. 

In addition to motor fuel of high anti- 
knock value, the refining processes at this 
plant are productive of a number of spe- 
cial gas oils and fuel oils. The company 
also operates a topping plant at Gas Cen- 
ter, which, like the topping battery at 
Bossier City, produces those products 
which are usually recovered in straight 
distillation or skimming plant practice as 
well as Stoddards cleaning naphtha, 
asphalt and road oils. 


Layout and design of equipment neces- 
sary for the manufacture of such a vari- 
ety of products is carried out in such a 
manner that plant production is not in- 
terrupted in its maximum efficiency by 
changes in the market which may neces- 
sitate changes in operating methods. The 
nine cracking coils are completely equip- 
ped with modern fractionating equipment 
and devices in such a manner that their 
operation is also flexible to an extent not 
usually found in cracking plant operation. 

Beginning some years ago with two 
coils or units of the tube and tank proc- 
ess, the company has enlarged this de- 
partment first by the addition of three 
more coils, and later by the installation 
of four units of the same general type 
modified. In this department there are 
several interesting features which the en- 
gineering and operating departments have 
perfected and installed which are con- 
ducive to better efficiency, smoother op- 
eration, and lessening of fire hazard. 


Fits Different Crudes 


Crude oil charged to stills by this com- 
pany is derived from a number of Louisi- 
ana and Arkansas fields, and several of 
the crudes lend themselves peculiarly to 
cracking plant operation. From Smack- 
over crude, for example, is derived 
cracked gasoline of high anti-knock value. 
Cotton Valley and Urania, Louisiana, 
crude, with its gravity of about 21 de- 
grees, A. P. L., and “overpoint” of around 
420 degrees F., may be charged to crack- 
ing units without preliminary skimming. 

Other crudes are processed according to 
their requirements. The result of hand- 
ling a variety of crudes is apparent in 
the manner of operation of the cracking 
units. 

Various pressures and temperatures are 
employed in the coils, which are governed 


By GEORGE REID 
Associate Editor 


by the characteristics of the crudes or 
residue to be cracked. For example, at 
the time of the writer’s visit, five units 
were being charged with a mixture, pre- 
determined in proportions in the chemical 
laboratory, of topped crude piped in from 
the Gas Center topping plant, mixed with 
certain gas oils and residua from other 
topping operations. This blend of crack- 
ing stocks was determined by laboratory 
analysis of the number of stocks on hand 
with the purpose of providing the coils 
with a type of stock which will lend itself 
easily to cracking and conversion into 
gasoline. The company has found that 
by closely watching the charging stocks 
fed into the cracking coils the operation is 
more easily controlled, greater efficiency 
is attained, and a better quality of pres- 
sure distillate is secured, which in turn, 
upon subsequent redistillation, yields gaso- 
line of better uniformity and quality. 

At this time the discussion of cracking 
practice must be limited to one method of 
operation. All of the usual control, pres- 
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sure, and temperature recording instru- 
ments which are conjunctive equipment 
with the tube and tank process are pro- 
vided. The battery of nine units is placed 
in a straight line, which lends itself to 
ease of handling charging stock, removal 
of products, and removal of coke pro- 
duced in the soaking drums. A fifth coil 
is provided in the first battery of four 
units which was primarily intended as an 
auxiliary coil for operation when any of 
the other heating coils were off stream 
for cleaning or repair. This extra coil is 
hooked up in such a manner that the oil 
heating in it may be discharged into any 
one of the other four soaking drums. or 
fuel separator equipment. Present prac- 
tice, however, is to run this coil simul- 
taneously with the other four and to dis- 
charge its heated oil into the system of 
soaking drum, fuel separator, and frac- 
tionating column, of any other unit which 
may be selected. The four most recently 
constructed units vary from the five men- 
tioned in that separator tanks, fractionat- 
ing columns, condensing coils, etc., con- 
structed in conjunction with them, are 
sufficiently large that two coils dis- 
charge into one system at the same 
time. 


Hot Feeding 

Describing the operation of one crack- 
ing unit as practiced at the time of the 
writer’s visit, it is necessary to begin with 
the charging stock tank. This stock is a 
mixture of residua from previous topping 
operations blended in accordance with pre- 
determined formula. The charging stock 
has a temperature of around 120 degrees 
F. in the tank. This stock is handled by 
pump and conducted through a reflux 
condensor over the top of the fractionat- 
ing column nearest the fuel separator 
tank, and thus, the hottest tower. Here 


— 


the oil passes downward through a closed 


coil through the tower and out at the bot- 
tom of the coil. In this passage the 
charging stock is employed as a temperfa- 
ture control medium, keeping the tower 
at a constant temperature of around 400 
degrees. F. at the top. In 
through the tower the charging stock 1s 
heated from its original temperature 10 
about 450 degrees F. when it leaves the 
bottom of the column. 
oil is then conducted to what is termed 2 
“hot feed” tank. The plant was among 
the first in the Mid-Continent field t 
employ this method of “hot feeding” ™ 
cracking plant operation. The hot feed 
tank is kept filled to a certain level by 
control devices controlling the pum) 
which has suction on the storage tank. 
This “hot feed” is taken from the wel 
insulated tank by another pump termed # 
booster pump. Here again is an innove 
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PORTION OF THE CRACKING PLANT SHOWING SOME OF THE COILS AND SOAKING DRUM EQUIPMENT 


tion in the practice of handling hot oils, 
for this booster pump discharges the pre- 
heated oil directly into a second pump, 
which is the high pressure feed pump dis- 
charging into the cracking coil. The in- 
stallation of the booster pump has over- 
come the problem of loss of suction with 
the high pressure charging pump, and 
while it is unusual to find one hot oil 
pump discharging directly into a second 
and larger pump which works under the 
operating pressure of the cracking unit, 
the operation is very smooth and steady. 


Free of Carbon 

The high pressure pump discharges into 
the cracking coil, which is really two coils, 
one being a preheat bank and the second 
being the heating coil. From the tube still 
where the pressure and temperature of the 
oil are approximately the same as those 
used by other operators of the same type 
of unit, governed of course to some extent 
by the type of charging stock used, the 
heated oil is conducted into the lower 
half of the soaking drum. Here the car- 
bon formed is accumulated in the form of 
coke, while the vaporized portion of the 
oil is taken from the drum at the top 
and over into the fuel oil separator tank. 

At the separator the fuel oil portion is 
dropped out, pumped through a cooler and 
to storage. This material in the separator 
tank has a temperature of around 600 de- 
8rees F. Pressure at the coils was 300 
pounds and temperature was 850 F. In 
its course through the soaking drum and 
Into the fuel oil separator tank the tem- 
Perature is reduced to 630. The oil has a 
8tavity of about 12 degrees A. P. I. and is 
‘ree irom carbon or b.s. Company en- 
Sineers have experienced similar results 
to those of the Panhandle Refining Com- 
pany at Wichita Falls, Texas, in the con- 


trol of the b.s content of fuel by control 
of vapor temperatures entering fuel oil 
separator tank. Prior to the time this 
control was practiced some free carbon 
was deposited with and in the fuel oil in 
the separator tank. 

Vapors rising from the separator, leav- 
ing the fuel oil in the tank, constitute the 
pressure distillate in vapor form produced 
by the heat-pressure treatment in the 
cracking coil. These vapors are conducted 
to the bottom of the first fractionating 
column where they flow upward through 
tile, being partially fractionated in this 
manner, and imparting much of their heat 
to the incoming charging stock which 
passes through this tower in a closed coil 
as previously described. The reflux ma- 
terial accumulating in this tower is either 
conducted away and cooled as gas oil, or 
it is returned through a separate line 
into the “hot feed” tank to be recirculated 
through the cracking coil. 

Vapors leaving the first tower are con- 
ducted into the bottom of the second tow- 
er of similar design where they are sub- 
jected to a second fractionation. "Tem- 
perature is controlled in the second tower 
by circulation of the condensate accumu- 
lating in the bottom of the column. 

This condensate or reflux is taken from 
the tower, cooled and into tankage. From 
the tank it is pumped over the top of the 
second tower as a spray and employed to 
control tower temperature at a constant 
heat of 300 F. The bottoms from this 
fractionating column are stripped in a re- 
boiler using steam and the lighter por- 
tions “flashed” off and taken to storage. 
The bottoms in the steam reboiler device 
are 28-30 gas oil with a flash point of 
about 180 F. and initial boiling point of 
about 380 F. Less than one half of one 
per cent of gasoline is found in this gas 


oil. In this manner any light distillate 
vapors leaving the tower as bottoms are 
recovered and the residue so produced 
meets commercial gas oil specifications, or 
is returned to the system as recycle gas 
oil. 
through Sterling condenser sections and 
collected as pressure distillate. The nine 
cracking units are operating at capacity, 
handling between 8000 and 9000 barrels of 
charging stock daily, and producing be- 
Vapors leaving the top of the second 
tower or taken overhead and conducted 
tween 3000 and 3500 barrels of finished 
426 degree c.p. gasoline. At present the 
company is making certain improvements 
in the cracking department which include 
the installation of more bubble type tow- 
ers replacing fractionating equipment of 
older design. In addition some of the 
units are being equipped with new fuel 
oil separator tanks and reboiler devices. 


Valve for Safety 


As previously stated, the method of op- 
erating the cracking units depends to a 
certain extent upon the type of crude oil 
or residuum being charged to the individ- 
ual unit or battery of units. Again, a 
larger volume production of gas oil may 
be required, or a fuel oil residuum of 
certain type desired, in which case the 
flexibility of the design and control of the 
process permits their operation in accord- 
ance with the requirements of the com- 
pany. 

An interesting feature in connection 
with the cracking units and their opera- 
tion is the installation of a valve in the 
middle of the coil between the preheater 
and heating section as a safety measure. 
In the tube and tank process the charging 
stock first passes through a bank of coil 
in which it is preheated, then passing into 
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a second coil where the final heating of 
the oil occurs. By passing the oil outside 
of the furnace wall between these two 
sections or coil banks, the engineering de- 
partment of the company, has been able 
to install a valve with which the operators 
can split the coil in two sections by clos- 
ing the valve in case of fire. The valve, 
as shown in the accompanying photograph 
is equipped with a chain controlled wheel. 
In event of fire, due to a split or failure 
of a tube, the operators close this “safety” 
valve and split the volume of oil into two 
parts. Pumps then taking suction on the 
burning coil removes the oil from either 
section of the coil in a great deal less 
time than is required to remove oil from 
the entire coil. Ten minutes, it is said, 
is ample time to remove all of the oil 
from the coil when the coil is split by 
closing the valve provided between the 
sections. 

Steam, as usual in the case of coil fires, 
is turned into the coil and froces the small 
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volume of oil remaining in the burning 
section, out of the “split” and and into the 
fire box where it burns harmlessly until 
the steam itself reaches the split, when 
the fire is snuffed out by the steam flow. 
This device was perfected by the company 
and its value has been proven by experi- 
ence with fires due to coil failure several 
times. 

Former experience with fires due to coil 
failure indicates that the heat created by 
the burning jet of oil around the leak, and 
the length of time required to stop the 
fire, has generally resulted in the loss of 
from 25 to 30 of the tubes. When the 
“safety” or “fire” valve is used, however, 
and the volume of oil split into two sec- 
tions, and removed more easily and speed- 
ily, such fires have resulted in the loss of 
only two or three tubes adjacent to the 
fire. This simple device is of little ex- 
pense of installation and the savings ef- 
fected by its use in the event of one coil 
failure will often offset its cost. Again, 
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it is a safety measure of no little im- 
portance, since tube failures and fires 
therefrom have often coused great dam- 
age to an expensive piece of cracking 
equipment, and even the loss of human 
life. 

With this valve in the center of the coil, 
splitting the oil stream in half when it is 
closed, the fires resulting from a burst- 
ing or splitting tube are of just half their 
former importance, or seriousness, in so 
far as actual oil loss is concerned,—and 
their installation and use makes the 
cracking plant or pressure coil safer to 
operate and ‘easier to handle when things 
go wrong. 

The writer is indebted to Mr. Fred N. 
Williams, refinery superintendent, for his 
assistance and cooperation in the prepara- 
tion of this discussion. Certain other in- 
teresting features of plant operation ex- 
isting at the refinery of the Louisiana Oil 
Refining Corporation will be discussed in 
another article. 


Air Filters In Natural Gasoline Plants 


NFILTERED air is responsible 
for the following. 


1. Frequent valve cleaning. 


2. Replacement and_ grinding of 
valves. 

3. Reboring of cylinders. 

4. Loss of capacity. 

5. Excessive consumption of lubri- 
cating oil: 

6. Carbon deposits and other trou- 
bles with compressors. 

Engineers when designing gas and 
Deisel engines and air compressors 
can always figure natural wear and tear 
but they cannot figure the unnatural 
conditions which prevail from time to 
time at different points where engines 
and compressors are used. By this we 
mean they cannot determine the true 
amount of dirt, such as grit, carbon, 
soot, and coal dust. These foreign 
substances will find their way to the 
intake on engines or compressors, 
therefore, the air filter has been 
brought forward to protect the afore 
mentioned equipment from the troubles 
which may occur through these for- 
eign substances being mixed with the 
lubricating oils which are used in the 
cylinders. 

When these foreign substances en- 
ter the cylinders they combine with 
the lubricating oil particularly such 
substances as carbon and soot, and 
from the excessive heat which natural- 
ly prevails in the combustion chambers 
they become baked and adhere to the 
walls of the combustion chambers and 
at times interfere with the opening and 





*Read before meeting of plant operators of 
the National Gasoline Association of America, 
November 29, 


1927. 


By O. F. KLUENTER* 
Smith Separator Company 


closing of valves, this causing not only 
regrinding of the valves and frequent 
cleaning, but at the same time lower 
the capacity and efficiency of these 
different pieces of equipment. It has 
been known that when sand and other 
fine particles of dust enter the cylin- 
ders and combine with the lubricating 
oils they grind out the bore of the 
cylinder and as well grind away at the 
rings. The foreign substance which 
does the most harm are particles of 
sand which are of the same thickness 
as the filamate of oil between the cyl- 
inder rings and the walls of the cylin- 


der. 


This will cause equipment to pump 
oil which in turn will have a tendency 
to assist the forming of carbon in the 
cylinder heads, thus _ necessitating 
either new rings and possible reboring 
of cylinders and as you all know there 
is nothing that will tend to lower the 
capacity and efficiency of any piece of 
equipment of the afore mentioned na- 


ture quicker than changing displace- 
ment areas which is naturally done 
when reboring cylinders and if the 


cylinders are not rebored or new rings 
placed to take up for the excess wear 
caused by carbon dust, sand, etc., it 
will then be a case of excess use of 
oil. 


Up to the Operator 


The air filter cannot be too strongly 
recommended, however, placing the 
air filter in service is merely the be- 
ginning. It then becomes the respons- 
ibility of the plant operator to see that 
his company is deriving the benefits 
from the air filter. If air filters are 
not properly cared for, regardless of 








type or where they are placed they are 
a useless waste of money. We, there- 
fore, say to you that if the air filters 
are properly cared for and cleaned and 
recharged as recommended by the 
manufacturers they are one of the most 
valuable specialties attached to a gas- 
oline plant. 


We would like to cite the conditions 
around Breckenridge where there are 
numerous gasoline plants also where 
the plants are in wide open spaces and 
subject to the winds which carry the 
fine particles of sand and dust through 
the air. 
can clean the air of from 90 per cent 


to 95 per cent of the foreign substan- § 


ces, but we must remember that if the 
proper efficiency and full benefits are 
to be derived from the use of the aif 
filters they must be cleaned at given 


periods and recharged. The time be- | 
tween these cleanings and recharging | 


is recommended to be from two to six 
weeks, depending entirely upon the 


local conditions around the gasoline J 


plant. 


Figures show that under ordinary 
conditions in industrial districts aif 
contains four grains of dust per thow- 
sand cubic feet. Therefore, if we Op 
erate a compressor of five hundred ct 
bic feet per minute capacity, for forty- 
eight hours and we figure our. grains 
of dust we will find that we have ac 
cumulated five thousand seven hundred 
sixty grains, or about one pound of 
dust. We will endeavor to let you 
use your own imagination what #4 
pound of dust will do when mixed with 
the lubricating oils in the cylinders. 


The air filter properly used } 
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Water Treatment 


Paper presented at Plant Operators Meeting Natural Gasoline 
Association of America, Breckenridge, Texas, November 29, 1927 


Ton most efficient and economical 
type of water treatment for engine 
cooling is dependent upon the char- 

acteristics of the water, and the amount 

of water available and its cost. 

Some of the waters of the Southwest 
are so high in total solids and scale form- 
ing matter, that it is impractical and un- 
economical to attempt treatment by chemi- 
cal means. When a water of this char- 
acter is encountered, a new supply should 
be located, or a closed water circulating 
system installed. Zeolite is effective, where 
water has little or no salt in solution, but 
the high salt contents of the most of our 
waters in the oil producing territory 
makes this type of a treater impractical; 
Barium Hydrate is another efficient treat- 
ment, the barium acting upon the sulphate 
of lime forming from it caustic lime and 
barium sulphate. The caustic lime in turn 
throws down the carbonate of “Tempo- 
rary Hardness”; whereas by the addition 
of one chemical we remove both the tem- 
porary and permanent hardness, which 
seems to have the advantage over even 
the lime, soda ash treatment, as it elimi- 
nates the chances of your boiler foaming, 
from a concentration of sodium sulphate, 
where the turbidity is high, we should re- 
vert to the lime soda ash treatment, a 
treater of this type can be built for about 
$30.00 which is capable of handling 10,- 
000 gallons of water a day. 

The apparatus consists of two tanks, 
one 3 x 3 x 4, the other 4 x 4 x 12. The 
smaller is used for mixing the lime and 
soda ash into solution, it has a perforated 
tray extending within eight inches from 
the top. A jet of water is directed up- 
ward against the bottom of this tray, this 
dissolving the chemical, which in turn 
flows into the effluent tank. The second 
tank which has the following size; 4 x 4 
12 feet, is divided into four compartments, 
by partitions, each compartement having 


the size of 2x 4x 6. 


The first compartment of this tank 
has a series of baffles for the intimate 
mixing of the chemical and water, these 
baffles are set upon a tray extending down 
one foot from the top of the tank. From 
compartment one, the water flows into 
settling basin through pipe in bottom of 
tray, here it has the entire length of the 
tank to settle out before entering com- 
partment three or filter, this filter is com- 
posed of rock, gravel, and sand; rock, six 
inches; gravel, six inches; and one foot 
of san’. From compartment three it en- 
ters from the bottom into compartment 
four, the fully treated water, ready for 
the hot well or over your engine jackets. 
(See sketch). 


Scale and Effect 
Seale which is formed in boilers vary 


By F. B. GOODE, 
The Texas Company 


from 1/64 inch in thickness to two or 
three inches thick. These scales also vary 
in appearance, some being light and very 
porous, others, which are formed by water 
having a high and sulphate content, very 
hard and difficult of removal, especially 
if there is very much silica in the water. 
The heat transfer on the shell and flues 
of a horizontal return tubular boiler or 
in the water tubes and drums of water 
tube boilers, is very much retarded, as this 
scale acts as an insulating material. Vari- 
ous estimates have been made regarding 
the loss, some out of all proportions, some 
go as high as 75 per cent loss, several re- 
putable engineers met and agreed that it 
could be safely said that one would save 
in fuel and boiler efficiency alone 13 per 
cent for every pound of scale forming 
matter removed from the water, and I 
think this a very conservative estimate. 


Gas Engines 

Scale forming water is also a serious 
matter for operators of internal combus- 
tion engines, whether gas, gasoline or oil, 
as the heat produced by explosion within 
the cylinder is transferred to the engine 
cooling water in the head and jacket and 
if a layer of scale forms on the metal 
walls of the cylinder, the heat transfer is 
reduced, which results in an increase of 
lubricating oil, higher exhaust tempera- 
ture in the combustion space and mani- 
folds and frequent breakage of gas en- 
gine heads, cracked pistons and rings. 


For an illustration: There is one com- 
pany who operates more than 200 gas en- 
gines in compressor service in this field 
and they have demonstrated that they can 
obtain as high as 18,000 horsepower hours 
per gallon of oil with clean engines 
against 8,000 horsepower hours, with en- 
gines which are badly scaled. Another 
source of trouble with water in the opera- 
tion of internal combustion engines, is due 
to corrosion which takes place in the 
water lines, liners of power cylinders and 
exhaust manifolds. 


This corrosion is usually due to dis- 
solved oxygen, free carbonic acids, mag- 
nesium chloride or calcium chloride in 
combination with magnesium sulphate. 
Many engines are run in what is termed 
wet condition, that is, a small amount of 
water is injected into the cylinders at the 
time of the explosion. The purpose of 


this water is to insure a perfect com- 
bustion, but if the gas used contains an 
appreciable amount of sulphur compounds, 
we will find that the water combines with 
the oxidation of sulphur under proper 
pressure and temperature conditions to 
form sulphuric acid, which breaks the 


film of lubrication and causes pitting of 
the engine cylinder. 


Mechanical Methods of Elimination 


These devices are known as “De-Aera- 
tors” and operate on the principle of heat- 
ing water under a vacuum, which causes 
the dissolved gases to be removed. Com- 
panies using these devices, claim that they 
are successful and that they do remove 
dissolved oxygen and free carbonic acid, 
which have proved most objectionable by 
causing pitting of tubes and steam lines. 
Carbonic acid can also be removed with a 
spray system which aerates the water. An- 
other mechanical device which is coming 
into considerable use is a mechanical 
steam separator installed either internally 
or outside the boiler; which has for its 
purpose the removal of small droplets of 
water, mineral matter and other impuri- 
ties which ordinarily are carried out of 
the boiler by the stream of steam. 


Compounds 

Next to the external softening of water 
comes the internal treatment. Just as a 
man suffering from indigestion will run 
to the drug store and buy a bottle of pat- 
ent medicine, so will the operator of an 
isolated plant who is having scale trouble. 
These compounds for internal treatment 
are ordinary combinations of Sodium 
salts and tannic acid, Silicate of Soda 
fortified with Caustic, Soda Ash or Tri- 
Sodium Phosphate, organic material such 
as starches, gums and extracts in combi- 
nations with sodas, which have for their 
purpose the converting of crystalline scale 
forming matter into a colloidal state. 


Methods of Scale Form Substance 
Calculation 


Calcium Carbonate: To test for calcium 
carbonate, pour water to be treated into 
ordinary water glass, add a little am- 
monia then a little ammonium oxalate; 
heat to boiling point, if calcium carbonate 
is present a white precipitate will form. 


Calcium Sulphate: To test for calcium 
sulphate, pour water into a glass, add a 
few drops of hydrochloric acid (muriatic 
acid) and a small amount of barium chlor- 
ide, heat slowly; if a white precipitate is 
formed which will not redissolve when 
nitric acid is added, calcium sulphate is 
present. 


Organic Matter: To test for organic 
matter, add a few drops of sulphuric acid 
to a glass of water, to this add enough 
potassium permanganate solution to cause 
a permanent faint rose color. If this so- 
lution retains its color after standing a 
few hours no organic matter is present. 

Corrosion Test: To test for corrosion, 
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take a glass of water and a few drops of 
methyl-orange. If the sample is corrosive, 
upon the addition of a few drops of 
methyl-orange, water will have a pink 
coloration (Salmon red). If harmless 
and not corrosive, it will be yellow. 
Mechanical Suspension: To test for 
mechanical suspension, stand glass of 
water in a quiet place for 24 hours. If 
no sediment is formed in the bottom of 
the glass, there are no mechanical sus- 


pension, 


Calculation 
Suppose that a water has an alkalinity 
of 73 parts per million and the operator 


desires to reduce this to 60 parts P. M.- 


hour much lime will be required to ac- 
complish, by test there has not been found 
any free carbonic acid or mono-carbonate 
alkalinity. While it is not possible to 
learn from the alkalinity test how much 
of it is composed of magnesium carbonate 
or sodium carbonate, but if the hardness is 
known to be in excess of the alkalinity no 
sodium carbonate can be present. Then 
we can safely use enough lime to elim:- 
nate the 13 parts P. M. of alkalinity. 


Now by equation we find calcium bi-car- 
bonate plus calcium hydrate equal two 
calcium carbonate plus two water. Sub- 
stituting the molecular formula or chem- 
ical weights for the formula we find 162.1 
plus 74.1=2 (100.1) plus 2 (18) or 162.1 
plus 74.1=200.2 plus 36. The equation is 
thus proven mathematically and chemical- 
ly correct. One part of alkalinity how- 
ever, does not represent one part of cal- 
cium carbonate, but one part of calciuia 
mono-carbonate; in the form of calcitim 
bi-carbonate, and by ; reactions we find 
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calcium carbonate plus carbonic caid plus 
water, calcium bi-carbonate and converse- 
ly calcium bi-carbonate must equal cal- 
cium carbonate plus carbonic acid plus 
water then we can make this equation 
read calcium carbonate plus carbonic acid 
plus water plus calcium hydrate =2 cal- 
cium carbonate plus 2 water. Substituting 
the molecular weight we have 100.0 plus 
44.0 plus 18.0 plus 74.1 = 2 (100.1) plus 
2 (18.0) or 100.1 plus 44 plus 18.0 plus 
74.1 = 200.2 plus 36.0 or 236.2 = 200.2 


plus 36.0 or 236.2 = 236.2. 


As each part of alkalinity does not rep- 
resent one part of calcium mono-carbon- 
ate, and as the preceding equation em- 
ploys a formula wherein the calcium bi- 
carbonate is reduced to its mono-carbon- 
ate form, it is readily seen that 100.1 parts 
of alkalinity will require 74.1 parts of 
lime or calcium hydrate to reduce 162.1 
parts of bi-carbonate to the mono-carbon- 
ate form or insoluble state. Therefore 1 
part of alkalinity will require as much 
lime as 100.1 is to 74.1 as 100 is to X 
= .7402. Now if 1 part of alkalinity re- 
quires .7402, 13 parts will require 13 x 
.7402 = 9.62 parts per gallon. To con- 
vert into grains per gallon multiply by 
0584. 

Lime Required: Alkalinity plus acidity 
(Carbonic acid) x 0.056 = lime required 
per thousand gallons of water. 

Soda-Ash: Hardness minus Alkalinity 
x 0.093 = soda required per 1000 gallons. 
Hardness minus aklalinity = deficiency of 
soda ash. Alkalinity minus hardness = 
excess of soda ash. Alkalinity minus caus- 
ticity = deficiency of lime and causticity 
minus alkalinity — excess of lime. 
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Water Lubricated Pump 
At Baton Rouge 


Baton Rouge—Adoption of water lubri- 
cation in place of oil constitutes a feature 
of a large capacity water pump installed 
in the Standard Oil Company refinery, at 
Baton Rouge, recently. As far as is 
known, the pump is among the first of its 
kind to be used by an oil company. 


It is of stock design, made by the Po- 
mona Manufacturing Company, Pomona, 
California. The pump is producing 1300 
gallons of water per minute against a to- 
tal head of 327 feet, 200 feet of which is 
below the surface. The water is produced 
from a 12-inch well, being pumped with a 
set of five-stage, 16-inch turbines which 
draw the water up through the column to 
the pump head where a 10-stage, 12-inch 
turbine booster unit is connected to boost 
the water to the surface. 


In the Pomona pumps, such as the one 
installed for the Standard Oil Company, 
oil is dispensed with entirely under the 
pump head. By using water for lubrica- 
tion, any sand that intrudes is washed out 
but the water and vibration within the 
bowls is also greatly minimized, according 
to the manufacturers. 


Provision is made for adjustment of 
both turbine units on the surface of the 
ground. The pump head is equipped with 
an underground discharge and has a 
Kingsbury plate bearing in the head. The 
pump head proper is operated by a 200 
horsepower Westinghouse standard verti- 
cal electric motor, 2200 volts, three phase, 
60 cycles. It produces the water at 1160 
revolutions per minute. 


The Standard Oil Company of Louisi- 
ana has placed an order for a similar 
pump to be used in another installation. 
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Safety in the Gasoline Plant 


By C. L. HIGHTOWER,* 
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Safety Director Texas Pacific Coal & Oil Company 


Ts subject of safety can be treat- 
ed in only two ways. From an in- 
spirational standpoint and from the 

standpoint of its practical application; that 
is, a discussion of accident causing condi- 
tions and means of their elimination. 
Treatment of the subject in an inspira- 
tional way, I feel, is unnecassry, as all of 
you, no doubt, are convinced of the prac- 
tical value of accident prevention efforts 
and your interest is such as to require no 
further stimulation. Rather, I think, you 
are interested in the ways and means of 
avoiding the conditions in our operations 
which cause injuries. 


Accidents in the gasoline plants, as in 
other branches of our industry, can be 
classified as to causes under two general 
headings, mechanical conditions and hu- 
man element. It is of course true that 
the human element is often a factor in ac- 
cidents resulting from mechanical fail- 
ures but there is a distinction between 
the two causes sufficient to enable a dis- 
cussion of the subject under these head- 
ings. 


Accidents resulting from mechanical 
conditions are usually the most serious, 
whereas those in which the human ele- 
ment is responsible are most frequent. 


Thanks to the efforts of you men in the 
industry who have supplied the technical 
knowledge, the hazards from mechanical 
conditions have been greatly minimized. 
You have, directly or indirectly, caused 
the manufacturer to embody safety fea- 
tures in the design and construction of 
the equipment which we employ in our 
business. Through your research you 
have discovered dangerous operating 
methods and have developed safe methods 
to replace them. To a certain extent you 
give consideration to safety in the design 
and construction of your plant. Yet, in 
spite of the work that has been done, ac- 
cidents from mechanical conditions still 
occur and a review of the records evi- 
dences a necessity for further study and 
effort. 


Safety in Design 


Safety starts with the design of the 
Plant. The location of boilers, furnaces, 
etc, at a safe distance from the plant 
Proper, is an obvious necessity and is in 
every case taken care of. The replace- 
ment of electrical equipment in conduit 
and use of vapor proof globes is just as 
Obvious, but occasionally you will find ex- 
Pose] wiring in some parts of the plant. 


The control of the starting and stopping 
devices on engines by a remote system ap- 
Peals to me as being practical and an im- 
Portant safety feature. With control 
€quipment on the individual engine the 
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man must necessarity expose himself to 
danger in case of overspeeding, fire and 
in many other emergencies. Even with 
fuel feed lines equipped with a central 
control device outside the engine room 
valuable time is lost and there is still 
some degree of exposure, in attempting a 
“shut down.” 


Wide passage ways in the engine. room 
are also important. Congested working 
quarters are conducive to accidents. Many 
accidents are on record where men work- 
ing in congested quarters have caught 
tools and material in nearby moving ma- 
chinery. It is difficult to correct such 
conditions after the plant is built and 
equipment is installed. In designing the 
“lay out” these items should be taken into 
consideration. 


The provision of guard rails is very 
necessary. It prevents accidents as slip- 
ping and falling into a belt or fly wheels 
and such guards also give a sense of se- 
curity to men working around machinery. 
They are, therefore, better able to concen- 
trate on the work at hand. 


It is surprising to know how little at- 
tention is given to governor controls on 
engines and to speed of fly wheels. Over- 
speeding of fly wheels has many. causes 
but usually there is only one result, seri- 
ous damage to machinery and plant and 
probable serious injury to employees. The 
speed of fly wheels is determined by the 
manufacturer and usually a factor of 
safety is allowed for. This, however, is 
no guarantee that the engine will continue 
to operate at its proper speed and, in my 
opinion, frequent inspections should be 
made of governing equipment and the 
speed of the fly wheels themselves ascer- 
tained. 


Few, if any, plants have taken the pre- 
caution to guard gauge glasses on boilers 
and other equipment, yet the bursting of 
gauge glasses is frequent and the danger 
of serious eye injuries is very obvious. 
Should one of the glasses burst while a 
reading was being made, a man’s eyes 
would most likely be put out. The guard- 
ing of the glasses can be taken care of by 
coving with an unshatterable glass shield 
or the use of unshatterable glass gauges. 


Watch Construction 


Defective or improperly designed scaf- 
folding and ladders frequently cause ac- 
cidents. This is especially true in con- 
struction and maintenance work. This 
condition could be remedied by the devel- 
opment of a safe code for construction 
of ladders and scaffolds and by requiring 
all plants to comply with the code. The 
rungs of all ladders should be “gained” 
in or a spacing board placed between 
each rung. 


Indirectly I learned oi a very serious 
accident which occurred in one of our 


local gasoline plants several years past, 
caused from employees using improper 
scaffolding while working over a hot well. 
They fell through and into the scalding 
water, one man, as I recall, dying from 
the effects of the burns. It is regrettable 
indeed that such accidents must occur in 
order to bring such dangers to our atten- 
tion. It is even more regrettable that we 
do not profit by such experiences but per- 
mit the dangers to continue. 


We frequently hear of men being over- 
come while working inside tanks even 
though they wear gas masks and the tank 
has been previously cleaned and steamed 
out. It is also true that explosions occur 
when repair work is in progress in such 
vessels where like precautions have been 
taken. This indicates then, a necessity 
for some means of definitely determining 
whether or not gas is present before en- 
tering such vessels. There are several 
devices on the market which have proved 
successful for such use. Among these is 
the Burrell indicator. 


It is important, too, that some system- 
atic plan of inspection and testing for op- 
erating strength should be followed. with 
reference to vapor compressors and other 
pressure units. Deterioration takes place 
rapidly and at unexpected places under 
certain conditions, and unless some plan 
of testing is employed the first knowl- 
edge of such defective equipment comes 
with the explosion. 


The Human Element 
Serious damage to an engine, nearby 
é€quipment and the plant in general result- 
ed from the breaking of cross head bolts 
on the connecting rod bearing of an en- 
gine. The bolts broke due to crystalliza- 
tion. Injury to the operator was narrow- 
ly avoided, he had just a few seconds be- 
fore the breaking of the fly wheel passed 
behind the fly wheel in an effort to shut 
the engine down. The periodic replace- 
ment of equipment which is placed under 
strain and, of course, subject to crystal- 
ilizaton, at frequent intervals would prob- 

ably prevent such occurrences. 


There are many other mechanical con- 
ditions, some perhaps peculiar to the par- 
ticular plant, which are responsible for 
accidents and which should be corrected. 
The above conditions, are, however, gen- 
eral to all plants and are conditions that 
warrant the study and attention of you 
men. The safety man must necessarily 
rely on the technical men in the industry 
for assistance in the correction of such 
conditions. 


By the human element in accident 
causes is meant causes in which the work- 
man involved has direct control over and 
is responsible for. Health, wrong think- 
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ing, unsafe working habits and improper 
clothing are largely responsible for the 
accidents arising from the so called hu- 
man element. 


The question of ill health as a factor in 
accident causes is undisputable. As one 
eminent industrial physician has expressed 
it: “It is difficult to determine whether 
the man fell from the ladder because his 
foot slipped; or that, tdue to stomach dis- 
orders, he became ‘dizzy’ and lost his 
hold.” Most all of us know that stomach 
disorders, headaches and similar ailments 
cause our minds to become sluggish and 
function less orderly. It is reasonable 
then to think that, due to our retarded 
thinking, we are apt to make a mistake in 
the performance of our work or forget 
to do something either of which is likely 
to result in injury to ourselves or cause 
a more serious accident in the form of an 
explosion or fire. 


The importance of a complete physical 
examination by a competent physician at 
least once a year can not be too strongly 
stressed. Seemingly minor ailments have 
usually a deep seated cause which should 
by all means be corrected. 


Mental Errors 
That wrong thinking or mental errors 
are the chief catise of accidents can better 
be illustrated than explained. The fol- 
lowing accidents are typical and are every 
day occurrences both in the gasoline plant 
and other branches of our industry. 


1. An employee was making repairs to a 
breaket box for an engine. He was us- 
ing a screw driver tightening up on a 
screw in the box and was holding the box 
with his left hand around the end. The 
screw driver slipped, went through the 
hole in the end and stuck into his hand. 


If he had held his hand around the side 
of box and braced it by putting the end 
against the work bench it would not have 
occurred. 

2. A crew of men were replacing a joint 
of pipe in steam line. Instead of build- 
ing a scaffold they worked from two 
steam lines on a lower level. They placed 
tongs on pipe and one employee rested 
end of the. tongs on his shoulder while 
the other two attempted to break the joint, 
breaking against the tongs resting on 
man’s shoulder. The result was a man 
with badly sprained shoulder and back. 


The right kind of thinking would have 
prevented it. 


3. An employee was working on engine 
and while his heud was between the 
spokes of fly wheel he tripped the ignt- 
tion switch and engine kicked ever, sev- 
ering his head. 

In this case there seems to have been 
no thinking at all. 


4. In another case a man screwed a 


light bulb into a socket in a room filled 
with gas. The bulb drew an arc when it 
made contact with the socket which ig- 
nited the gas and severely burned him. 
‘There are many *things that cause us to 
think wrong or to make these mental er- 
rors and the subject is one which would 
reauire a lengthy vaver for discussion in 


itself. It is sufficient to say here, that 
worry, of home conditions and the like, 
distracts attention from work and is one 
important cause behind mental errors. 
This fact points out the necessity of our 
coming on the job in the proper mental 
attitude and capable of concentrating on 
the work at hand. 


Unsafe Habits 


It is a recognized fact that our activi- 
ties are, to a very great extent, governed 
by habit. The performance of certain of 
our duties in a mechanical way or through 
force of habit is advantageous in that it 
lessens fatigue. The cultivation of safe 
working habits is necessary, however, and 
many accidents are caused by unsafe hab- 
its. The carrying out of our work with- 
out the use of the safety appliances pro- 
vided is largely due to our having previ- 
ously cultivated the habit of doing the 
work that way. A recent analysis of 
some six hundred accidents revealed that 
approximately 20 per cent were eye cases 
which would have been prevented by the 
workmen wearing goggles. We must cul- 
tivate the habit of taking these precau- 
tions so that after a time we will protect 
ourselves without conscious thought. 


The question of what is the proper 
clothing to wear would, of course, de- 
pend on the particular job, but that im- 
proper clothing is often worn is not dif- 
ficult to point out. Shoes with rubber 
heels are dangerous on concrete floors as 
they increase the slipping hazards. It is 
also true that thin sole shoes increase the 
injuries, puncture 
wounds, etc. The wearing of loose cloth- 
ing around moving machinery is a very 
obvious danger and entanglement with 


probability of nail 


such machinery can be appreciated as re- 
sulting in very serious accidents. 
Another important phase of safety is 
training and equipment to take care of an 
emergency after the accident has occurred. 


There are few, if any, plants not pro- 
vided with fire extinguishing equipment. 
Whether the the equipment is sufficient 
for the needs and the personnel of the 
plant is trained in its use is another ques- 
tion. 


An important item in the control of fire 
around the gasoline plant is the provision 
of discharge vents on storage tanks of suf- 
ficient size to carry off the vapors gen- 
erated when the liquid becomes hot. The 
explosion of tanks is usually caused from 
not having a large enough vent to carry 
off these vapors. In this connection it is 
also advisable to have available to every 
storage tank an adequate supply of water. 
Water played over the surface of the 
tanks will keep the contents cooled and 
will retard if not prevent boiling over 
and the subsequent spreading of the fire. 


First Aid 


A monthly inspection should be made of 
all fire extinguishing equipment including 
the water lines,-to- insure their work- 
ability in case of emergency. The poft- 
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able equipment should be placed at con- 
spicuous places around the plant and oc- 
casional fire drills should be held so that 
employes will become familiar with the 
location of the equipment and its use. 


First aid for personal injuries is im- 
portant in preventing infection, lessening 
disability, and frequently in saving life. 
The first necessity in first aid is the pro- 
vision of the proper kind of equipment. 
The gasoline plant should be provided 
with the usual bandages, burn dressing, 
antiseptic, ammonia, splints and acid neu- 
tralizers. It is sometimes considered ad- 
visable to provide an inhalator for the 
administration of oxygen in asphyxiation 
cases. 


The most important feature of first aid 
is training as to treatment of the differ- 
ent injuries. It is of course important to 
know how to apply an antiseptic to a 
minor injury and also how to splint and 
bandage a broken limb, but, by far the 
most necessary is a knowledge of artifi- 
cial respiration and how to control bleed- 
ing. In case of gas asphyxiation, elec- 
trical shock or drowning there is suspend- 
ed breathing, and unless artificial respira- 
tion is given the victim will die. 

The U. S. Bureau of Mines, as prob- 
ably you all know, maintains a corps of 
first aid instructors and furnishes with- 
out charge this instruction service to the 
mining and petroleum industries, Ar- 
rangements can be made for an instructor 
where as many as 25 men can be mustered 
into a class. 


For those of you who have had the 
training I would like to point out the nec- 
essity for frequent practice in order to 
maintain efficiency in the work. 

The subject of “Safety in the Gasoline 
Plant” is a broad one and in this brief 
paper I have only been able to touch on 
the more important phases. In summing 
up, there are six thoughts which I wish 
to leave with you and to which I chal- 
lenge your further study and considera- 
tion. 


1. Safety is a business proposition and 
is profitable both to the workman and 
the employer. 


2. To accomplish results safety must 
be considered and included as an operat- 
ing problem. 


3. We must correct the physical haz- 
ards in our operations. 


4. We must study accident causes and 
cultivate right thinking and safe habits in 
our work, 


5. The proper kind of first aid equip- 
ment should be provided for both fire and 
treatment of injuries and the personnel 
trained in its use. 


6. The benefits of safety are mutual to 
employer and employe and likewise the 
responsibility, pointing out the “eerssily 
of co-operation for the soluw‘vo oi «vt 
problems. 
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Clay Applied as Pulp tor Treating 
Lubricant Stock 


‘| SMHROUGH control of crude source 
and constant control of various re- 
fining processes such as skimming 

plant operation, chemical treating, and 
lubricating oil manufacture, the Texas Pa- 
cific Coal & Oil Company, in the opera- 
tion of its Fort Worth plant, is enabled 
to prepare the various products of petro- 
leum with absolute uniformity. Uniform 
products, or products of unvarying phy- 
sical and chemical characteristics and 
specifications are one of the essentials of 
present day refining, especially under the 
prevailing highly competitive market con- 
ditions. 

Stock charged to the Fort Worth plant 
is derived entirely from the company’s 
own production of paraffin base Ranger, 
Texas, crude, and transported to the re- 
finery through controlled pipe line facili- 
ties which prevents contamination of the 
oil with the production from any other 
fields. This factor of uniform charging 
stock contributes in a large measure to the 
success of producing uniform products. 

The skimming plant is well equipped 
with temperature control instruments and 
recording devices, all of the chart type, 
which provide a permanent record for 
checking operations. Crude oil velocity 
through the stills is carefully regulated by 
provision of flow meters where needed. 
Towers of the bubble type are held at 
constant temperatures required for effi- 
cient operation. The process of distilla- 
tion on a large scale is carried out with 
the same precision and exactness as is 
found essential in laboratory experimental 
work. Technologists for the company 
were early to recognize the great value of 
positive, accurate and precise control of 
plant operations with the result that the 


By GEORGE REID 
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latest type of scientific control and regu- 
lating instruments have been installed 
wherever required for the assurance of 
uniformity of crude oil processing. 

The fact has been recognized at this 
plant that it is not only necessary to pro- 
vide thermometers at each still, for ex- 
ample, which indicate the temperature of 
the oil in the still, but that this desired 
temperature must be constantly and un- 
varyingly maintained within very small 
limits of variation, and such precision can 
hardly be secured except through the in- 
stallation of automatic controlling instru- 
ments. Such methods present the most 
certain means of securing consistent uni- 
formity of products derived from the dis- 
tillation procedure. 

Through the control of the crude 
source, then the exact control of rate of 
oil charged to still, regulation of speed 
of all pumps, governing of temperatures 
of oil in each still and vapors in each 
bubble type tower, as well as steam rate 
to stills where used, the distillation of 
crude is regulated with an enviable ac- 
curacy. All steps of the processing of the 
crude were worked out in the company’s 
research and routine laboratories, which 
not only control the physical and chemical 
operations and processing in the plant, but 
are in a large measure responsible for the 
continued operation of the plant, under 
the direction of the superintendent, main- 
taining the high degree of accuracy and 
precision which this department has set 
as its standard. 

Laboratory control of refining methods 
and processes has been slow in its arrival, 
but refiners are becoming more convinced 
of its practicalness, or perhaps, more con- 
vinced of the error of old fashioned meth- 





4 itator assembly for acid treatment of long residuum. No caustic neutralization is necessary 
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ods of operation. The laboratory atthe 
Texas Pacific plant is equipped with all 
of the important and essential instruments 
for the carrying out of its program, or 
work, and its personnel is made up of 
technical graduates of some of the leading 
universities of this country. 

Some investigation of the temperature 
changes of oil undergoing chemical treat- 
ment has been made and such changes 
carefully noted and used for guidance in 
the treating of certain portions of the 
crude. The agitators at the Texas Pacific 
plant are some of the few in the industry 
which are equipped with temperature re- 
cording instruments which record on 
charts the degrees of heat increase and 
decrease while the given batch of oil is 
being treated. This record is of great 
value to the treater and the laboratory 
in that control of the treating reaction is 
constantly provided. 


Contact Filtering and Centrifugal 
Dewaxing 


Skimming plant equipment consists of 
seven 12 by 30 feet shell stills, four of 
which are employed in continuous distilla- 
tion of the crude, and each of these stills 
is equipped with Badger bubble towers of 
varying dimensions. The continuous bat- 
tery yields gasoline, naphtha, kerosene and 
gas oil, leaving a long residuum to be con- 
verted into lubricating oils. 

This portion of the crude, termed long 
residuum, contains all of the lubricating 
oil content of the crude and all of the 
paraffin wax present, which is processed 
in one fraction. Such practice eliminates 
the costly procedure of distilling of wax 
distillate overhead and then handling the 
residuum as lubricating oil stock sepa- 
rately from the wax distillate, which must 
also be processed separately. By the 
preparation of one cut of long residuum 
the company is enabled to dewax both 
fractions as one fraction and to secure 
more efficient dewaxing at less cost. 

Long residuum from the continuous bat- 
tery of stills is taken to conventional agi- 
tators where it is given sulphuric acid 
treatment, but the subsequent neutraliza- 
tion by caustic treatment is eliminated. 
When the acid sludge is drawn off the 
oil is transferred to “treated oil storage.” 

Long residuum in the treated oil stor- 
age is then ready for contact clay treat- 
ment. The contact clay plant in operation 
at the Texas Pacific refinery is somewhat 
different from some of the other contact 
clay plants installed in the Mid-Continent 
field in that the “pulp” application of the 
clay is. practiced rather than the “dry” 
method. Dr. E. R. Lederer, vice president 
of the Texas Pacific Coal & Oil Company, 
who is largely responsible for the perfec- 
tion of the contact clay and centrifugal 











Manner of installing recorder temperature indi- 
cator on agitators. 


dewaxing processes at this plant, states 
that so far the “pulp” method of applica- 
tion of, the contact clay has proven much 
more efficient on heavy lubricating oil than 
“dry” clay and that even though the cost 
of the dry clay is somewhat lower than 
the pulp, the greater efficiency of the lat- 
er method nearly always equals, and 
often excels the dry clay. California clay 
from San Diego County, is used at the 
Fort Worth plant. 

The preparation of the contact clay is 
of interest. Clay of low moisture content 
is shipped to the refinery in bulk in car- 
load lots. It is unloaded and conveyed 
to clay storage bins by electric hoist and 
conveyor. The storage bin is a steel, hop- 
per-type container of five-car capacity. 
The clay comes in lumps of varying sizes. 

The raw clay is pulverized by passing 
through a.mill which reduces it to such 
fineness that at least 85 per cent will pass 
through a 200-mesh screen. A dust col- 
lector then conveys the finely pulverized 
clay to the lead lined cooker of 600 bar- 
rels capacity, which is equipped with steam 
coils. 

In the cooker the clay is mixed with 
50 per cent by weight, of sulphuric acid 
and cooked for several hours. From the 
cooker the clay is taken to cone bottomed 
tanks which are built of California Red- 
wood, where it is washed several times 
with water in order that the acid may be 
removed. Acid washed from the clay is 
drawn off the bottom of the tanks. Then 
the clay and water, which is in the form 
of a thin, pink mud, is transferred to 
other Redwood tanks for storage. Red- 
wood construction of the tanks was de- 
cided upon since wood construction is 
more economical than lead lined steel ves- 
sels, and the Redwood is impervious to 
the weak acid. 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


Having prepared the contact clay to 
predetermined fineness and acidity, and 
with the long residuum acid treated in 
the agitators, lubricating oil is then mixed 
with the clay “pulp” by pumping them to- 
gether into a mixing tank. Proportions 
are determined by laboratory experiments, 
but due to the uniformity of the crude 
charged to the plant and the accuracy of 
control of all processing steps, such mix- 
ing proportions of clay and oil are con- 
stant. The intimacy of contact between 
clay and oil in the mixing tank is assured 
by means of a centrifugal pump which 
circulates the mixture from the bottom of 
the tank back into the top of the tank. 
Another pump takes suction at the mixing 
tank and. pumps the clay-oil material into 
a flash or separator tank, from where it 
is conducted to the Foster tube still. Very 
high velocity is maintained as this liquid 
is circulated through the tube still, flow 
being at the rate of 1350 gallons per min- 
ute, which prevents the oil from becoming 
overheated, and also keeps the clay from 
settling to the bottom of the still tubes. 

The mixture is circulated from tank to 
still until a temperature just below the 
flash point of the oil is secured, usually 
around 400 degrees F. The heat to which 
the mixture of oil and clay is subjected 
vaporizes the water content of the clay, 
which passes out of the separator tank 
through a vapor line. The oil enters the 
pores of the clay as the water is driven 
out, thus giving the clay its effectiveness 
in the process. 

When the proper temperature is reached 
the oil-clay mixture is transferred from 
the separator tank through a cooling coil 
where the temperature, under automatic 
control is reduced to 150 degrees F. as it 
comes from the coils and passing into the 
diluting tanks. 

Stock in the blending or diluting tanks 
is kept in constant agitation by means of 
mechanical motor driven propellers re- 
volving on a shaft inside of the tanks. At 
this point the lubricating oil stock is di- 
luted with 65 to 70 per cent naphtha. 
Through the addition of diluting naphtha 
it has been found that a better color is 
secured on the finished product. 

Maintaining a temperature of 150 de- 
grees F. upon the diluted stock it is then 





Still battery and bubble towers at Texas Pacific Coal & Oil Company’s Fort Worth plant. 
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pumped into the No. 12 Sweetland filter 
press and the clay removed from the oil. 
Dry filter cake accumulating in the press 
is dumped into small cars below the press 
and removed. The oil passes to filtered 
oil storage. 

From this storage the filtered oil is 
pumped again to mixing tanks where 
naphtha is added to bring the dilution up 
to the required 65 to 70 per cent again, 
and the whole is kept in constant agitation 
while it is again brought back to a tem- 
perature of 150 degrees F. In this man- 
ner the stock is prepared for dewaxing. 


Centrifuge Dewaxing 

Oil-naphtha mixture is transferred to 
three chilling tanks. The tanks are of 
riveted steel, 1000 barrel capacity, and 
each fitted inside with 200 feet of two- 
inch pipe coils. Each is equipped with 
three paddles rotating on a vertical shaft. 
The shaft and paddles are turned by 
means of bevel gears driven by electric 
motors using silent chains. The tanks are 
heavily insulated with hair, felt, cork, 
water-proofing material and an _ outer- 
course of hollow tile. Chilling is accom- 
plished by means of a 150-ton Carbondale 
refrigerating plant, compression type, cir- 
culating cold brine through the pipe coils 
in each chilling tank. As chilling pro- 
ceeds the stirring action or agitation of 
the revolving paddles prevents the wax 
from settling out. 

When the zero temperature of the 
chilled oil is reached it is then pumped to 
a constant level insulated tank set at an 
elevation in the centrifuge house, from 
where it is fed to the 20 Sharples super- 
centrifuges. These machines are mounted 
on hardwood cushion base, set in concrete. 
The centrifugal action sharply separates 
the petrolatum or wax from the oil. The 
wax free oil is conducted to one storage 
tank and the petrolatum stored in another. 
All of the wax originally present in the 
lube oil fraction is extracted from the oil 
in this manner. Wax is of no value what- 
ever as a lubricant and its removal is es- 
sential since its presence tends to cause a 
low viscosity at 210 degrees F., at which 
temperature wax has a much lower vis- 
cosity than the lubricating oil in which 
it occurs. Wax, when present in finished 
oil, also contributes slightly to a higher 
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flash point, which is of no material value 
to the lubricant. Lubricating oils pre- 
pared by the centrifugal dewaxing and 
contact clay method are secured with a 
very low cold test and bright stocks, etc, 
are prepared at this plant with a cold test 
of zero to 10 degrees F. It is not neces- 
sary to sacrifice viscosity to obtain low 
cold test. By completely dewaxing this 
paraffin base bright stocks the products 
when finished are 80 to 90 viscosity and 
210 degrees F. and 120 to 130 viscosity at 
210 degrees F. 

The wax free oil which is in solution in 
naphtha is taken from the “wax-free” 
storage tanks and charged to shell stills 
for reducing to specifications. The naph- 
tha is removed, condensed and re-used in 
the process. If necessary the oil is re- 
duced for the preparation of neutrals— 
this reduction depending upon the specifi- 
cations required of the finished bright 
stock. 

Petrolatum, or wax, derived from the 
centrifuging operation is transferred to 
the Cross cracking units where it is blend- 
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ed with the gas oil cut and charged to the 
pressure stills. This wax, together with 
the gas oil, works out nicely at this plant 
to give a balance of charging stock as re- 
quired for operation of the cracking units. 


Cold Exchange 

Another feature of interest at this re- 
finery is the recovery of refrigeration out 
of the cold oil leaving the centrifuge ma- 
chines. This is accomplished through the 
use of two Braun cooler sections in series 
through which the cold oil passes counter- 
current to the warm brine solution leaving 
the coils in the chilling tanks. The cool- 
ing sections are made of cast semi-steel 
shells and are fitted with Muntz metal 
tubes, with over-all dimensions 18 inches 
by eight feet. By-pass valve and lines are 
provided so that the interchange of cold 
may be discontinued whenever necessary. 

The cooling sections have a capacity of 
34 gallons of brine per minute, and about 
1142 barrels of wax free oil per day. 
Temperature of the brine is lowered to 
35 degrees F. and oil temperature is 
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around 9 degrees F. The cooling section, 
recovering part of the cold from the oil 
and putting it to useful. work has saved 
the cost of installing a fourth 1000 barrel 
chilling tank and coil equipment, which 
would cost more than twice as much as do 
the Braun coolers. 

Among the advantages of the contact 
clay treatment and centrifugal dewaxing 
of the oil is that of positive control of 
color during the process. Securing of 
color, which is now an important specifi- 
cation of lubricating oils, starts back with 
the proper temperature control and appli- 
cation of steam during distillation, and 
the proper acid treatment of the lubricat- 
ing stocks, prior to contact clay treatment. 
When color requirements are secured in 
the treating with clay no color is lost in 
the subsequent steps of the process. Losses 
are reduced in the acid treating stage, and 
the additional cost of neutralization with 
caustic soda is eliminated. Filter losses 
are low, and with the centrifuge machines 
it is possible to get a very sharp separa- 
tion of oil and wax. 


A Message to Plant Operators 


HE men-who have been in the 
business of gasoline plant op- 


eration for at least the past five 
years are aware of the many improve- 
ments in the apparatus used in the 
plant. The apparatus of the present 
day calls for knowledge to enable one 
to operate it intelligently. The sales 
specifications for gasoline compel the 
operator to be on guard to make the 
desired product. The day of making 
all you can regardless of the quality is 
a thing of the past, and it follows that 
present day practice calls for an oper- 
ator who understands the properties of 
gasoline as well as having mechanical 
knowledge of the apparatus used in 
order to bring about production of 
gasoline desired, through regulation of 
pressures and temperatures. 

The efficient plant operator checks 
up on his plant gross yield as well as 
the net yield in tank cars, as compared 
with the field theoretical yield of gas- 
oline. He checks up his fuel consump- 
tion and the return of residue gas as 
compared with the inlet gas volume. 
He checks up water consumption as 
compared with gallons of gasoline pro- 
duced or volume of gas handled. He 
watches his overhead as maintenance 
cost and he also watches the-disburse- 
ment of labor. So that in summing 
up the requirements of a good plant 
operator, we find that he possesses a 
knowledge of gasoline, mechanics, 
chemistry, electricity, steam and man- 
management. We concede that he ex- 
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ercises all efforts to carry out the pol- 
icy of the management for whom he 
works, within the scope of his knowl- 
edge. 

We can recall the old time operator 
and the old method of operation... We 
can compare the inefficient and slov- 
enly method of the old with the effi- 
cient and clean method of today. It is 
safe to say that to merit the respons- 
ibility of plant operation, a man must 
possess not only a fundamental knowl- 
edge of what has been summed up but 
must also qualify as a leader in the 
handling of men, because now-a-days 
business is handled with leadership 
and not with arrogant dominance. To 
be able to lead, to set the sample, is a 
worthy ambition. This calls for per- 
sonal character traits to be developed. 
There is no argument that many dam- 
age suits are avoided by the friendly 
attitude we maintain with the farmer 
who owns the land surrounding the 
plant territory. The attitude we take 
toward persons with whom we do com- 
pany business or with the people who 
want to do business, creates an im- 
pression on them that reflects either 
credit or discredit upon the manage- 
ment. 

The attitude taken toward the man 
seeking employment, the withholding 
of favorable comment for those who 
deserve it, refusing the word of ad- 
vice and counsel, are the things that 
measure up the kind of man you are. 
You may be a successful plant oper- 
ator as far as the plant problems are 
concerned, but surely you do not want 
to limit your success, and the develop- 


ment of desirable personal character 
traits is essential. In reading the lives 
of successful men, I find the outstand- 
ing basis of their success is in their at- 
titude toward men under them, a per- 
sonal, comprehensive understanding of 
their problems, and considerate firm- 
ness in maintaining discipline. 

By reading and attending lectures 
we find that big industrial establish- 
ments are emphasizing the need of 
personal development. Time and 
money are spent for lecturers explain- 
ing the need of clean personal habits, 
frank discussion takes place regarding 
intemperance in different forms and 
chronic ailments due to dissipation and 
body neglect. We find also that dis- 
cussion takes place regarding our per- 
sonal habits effecting the attitude of 
our neighbors and business associates. 
It is well to know of these things, it 
is well to check up on ones self. We 
do know that in our business there are 
a lot of has beens, and never have 
beens. It may be that these faults of 
a personal nature are hindering a 
man’s progress. It is for the individ- 
ual to find out for himself. 

When big business establishments, 
big manufacturing concerns, big busi- 
ness of any kind stress the importance 
of employes correcting personal faults 
that effect their health and relationship 
with co-workers, we can safely as- 
sume that these same habits and faults 
effect their progress, and where it 
used to be that ntohing was said, at- 
tention is now called to it in utter 
frankness through a sincere desire to 
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help theindividual as well as to solve 
an economic problem. This measure 
of correction applies to the gasoline 
plant also, and as this need is recog- 
nized, we operators of the present will 
be proud of the opportunity to elevate 
the standards of gasoline plant work- 
ers. 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


We take pride in our work. I ven- 
ture the thought that there is no busi- 
ness that is more exciting, more thrill- 
ing than the achievement of a big 
day’s production of gasoline, there is 
no business that presents worse hard- 
ships, more intricate problems, calls 
for such varied knowledge, nor keeps 
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a man on his toes more than this busi- 
ness of gasoline plant operation. And 
even though the hours are long, and 
the work is hard, we know that it calls 
for a he-man, a he-man’s work, and to 
measure up to the standards of a he- 
man is the ambition of every gasoline 
plant worker. 


Junk Pipe Goes Into Stairs 


ACKYARDS of most refineries 
B and natural gasoline plants often 

are used as storage places for 
scrap material for which there may 
some day be a use, or which the junk 
dealer will eventually haul away. 
These familiar piles of scrap as a 
rule consist of old iron or steel 
sheeting, angle iron of various 
lengths, twisted, bent or corroded pipe, 
as well as full lengths of small pipe, 
such as one and two inch and various 
intermediate sizes, which have been 
used under ground or in the open air 
until their utilization for the purpose 
of transferring fluids is not longer safe 
or possible. Although scrapped, much 
of this material may be handily em- 
ployed for various purposes about the 
plant and with economy. 

The Independent Refining Company 
of Oil City, Pennsylvania, utilizes its 
pile of old two-inch in the building of 
steps, stairs and runways over run- 
down and storage tanks. The installa- 
tion of stairs leading from the ground 
to the first, second and third landing 
of the lubricating oil filter house, and 
earth burner equipment, is shown in 
the accompanying photograph. The 
hand rails or safety guards are made of 
the usual material—angle iron. The 
steps, however, each consist of three 
joints of equal length of two-inch pipe, 
which had been cast away after service 
of many years. It could not longer be 
used for transferring oils and other 
liquids about the plant yard. It does 
however, make up nicely into steps 
which should last perhaps the life of 
the plant. 

In this construction each 
piece of pipe going into the steps is 
first drilled through and then each end 
bolted firmly to angle iron protruding 
from the side supporting sill of the 
stair. The builder, P. S. Tarbox, gen- 
eral manager of the Independent Refin- 
ing Company, Oil City, Pennsylvania, 
does not lay stress upon cheapness of 
construction of this particular type of 
step and runways, but he is convinced 
that the stairs, runways and safety 
guards will never wear out. Economy 
lies, other than long life, only in the 
utilization of water pipe and iron that 
will bring returns far greater in value 
than junk prices. 

The peculiar design of such pipe laid 
in parallel makes the step flooring and 
runways over the run down tanks very 
easy. to keep clean. Most material 
which falls upon them immediately 


separate 





passes through the cracks between the 
short lengths of pipe. It is unnecessary 
to ever sweep any runway floored in 
such a manner. During winter months 
a very heavy snow is necessary before 
snow and ice begins to pile up on the 
steps, etc. Some of the warmth from 
plant operations.is taken up by the pipe 
and to a certain measure the heat is 
held, which causes the ordinary snow 
to melt. Again, with no back boards 
behind the step, most of the snow is 
blown off with the force of the storm 
that brings it. 

This same material is used often in 
the fabricating of safety guards and 
hand rails in such parts of the plant 
where such measures are necessary. In 
front of the stills, where the heads are 
removed, for example, and guard rails 
on the walk-ways across the top of the 
still battery. Walks on top of the se- 
ries of condenser boxes are so protect- 
ed, using well-braced guards made of 
old small pipe, 1, 1% and 2-inch mate- 
rial no longer fit for other use. 

The welding torch is perhaps the 





Stairs 


One method of reducing the junk pipe. 
and runway over tanks are constructed of old 


two-inch pipe, as shown. Independent Refining 
Company, Oil City, Penn. 


cheaper means of fastening together 
the ends of pipe in such construction. 
The welder cuts his pattern as he goes, 
eliminates the drill and the subsequent 
bolt-fitting and tightening operation. A 
sturdy safety guard may be completely 
thrown around compressor machines, 
large pumps, ammonia compressors, 
and other machinery of such a nature 
that a guard is essential to safety. With 
a frame welded together and in place, 
the tieing in of the heavy metal net 
requires but little time. 

After placing the frames where de- 
sired, around the working platforms at 
the tops of towers, across the tops of 
stills, condenser boxes, runways to run 
down tanks, and at the tops of large 
tanks around the gauge hatch, and nu- 
merous other hazardous spots about 
the plant, then a single coating of good 
metal paint makes a finished job, which 
appears well, and has the additional 
quality of long life. 

The use of old cast-away scrap ma- 
terial in this manner will in a short 
time reduce the size of the refinery 
junk pile, and since the type of work 
is not of “rush” nature, the labor fore- 
men may attend to it at odd moments 
when something is needed to hold his 
crew together until other jobs are 
ready. There is in most scrap piles 
great quantities of very useful material 
which will serve for many years when 
employed where no great strain is 
placed upon it. 





Dixie Oil Company, subsidiary of the 
Standard Oil Company of Indiana, has 
purchased the old refinery and site of the 
Paramount Refining Company, in the 
Shreveport, Louisiana, refining district. 
The plant is located on the Kansas City 
Southern Railroad, at Superior, a few 
miles north of Vivian, Louisiana. The 
plant has been idle about five years, and 
the Dixie Company is now busy making 
complete repairs, replacements and addi- 
tions to the old equipment. All of the 
equipment going into the plant will be of 
latest design, and when reconditioning is 
complete the plant will have a daily ca- 
pacity around 3000 barrels. A. short pipe 
line facilitates delivery of crude oil from 
the Dixie’s holding in the Pine Island 
field about 15 miles southeast of Superior. 
This plant will give the Shreveport refin- 
ing district a total of five operating re- 
fineries. 
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Wax and Its Manufacture 
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In this second and concluding article on the subject, the 
author completes his presentation 


article may be maintained, it may 

be well to recapitulate slightly. 
Therefore in presenting Part Two, the 
reader is asked to overlook any tau- 
tology used in order to impress upon 
the refiner’s mind the essential points 
in the manufacture of this now im- 
portant petroleum product, 

It should be remembered that the 
preparation of paraffine distillate by 
the distillation of the paraffine base 
crude, such as Pennsylvania crude, is 
of vital importance in making wax of 
good quality. The next point of im- 
portance is that of chilling the paraf- 
fine distillate prior to pressing, remem- 
bering that chilling too rapidly causes 
the formation of large, contaminated 
crystals which fail to give. satisfactory 
results both in the throughput and 
quality of wax. Again, if the chilling 
is allowed to proceed too far the op- 
timum point for sweating will be ex- 
ceeded and this will cause much longer 
time in sweating than is necessary. It 
may be concluded then, that the time 
factor is likewise one of great impor- 
tance. 

Another factor, (physical in nature), 
of prime importance is that of tem- 
perature, and with regard to this, it 
should be kept in mind that before the 
wax can be sweated, it must be cooled 
down to at least as low as the melt- 
ing point of the lowest cut made. 
Again the temperature factor enters 
in when the first sweating is carried 
out, for, if the temperature is increased 
too rapidly, the intermediate grades of 
wax will run together as one, thereby 
causing a re-sweating and a loss of 
valuable time. Every refiner realizes 
the importance of time, therefore, it 
will be unnecessary to mention about 
that further. With this knowledge at 
hand, the next step in the refining of 
wax is Acid Treating. 


|: order that the continuity of this 


Acid Treatment of Sweated Wax 

In the eyes of many refiners the 
acid treatment of sweated waxes is the 
most important step in its process of 
manufacture. Accordingly, there seems 
to have arisen rivalry and competition 
among the stillman, the sweater, the 
acid treater, and the filter man, who 
likewise claims that his step is more 
important than any of the others, since 
it is a process nearer than any of the 
above mentioned to the finished prod- 
uct. And why should there not be 
what may be termed interdepartmental 
competition? Keep in mind, however, 
that every thing has a limit. Cases 
have actually arisen where, due to too 
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keen a competition, serious friction has 
been brought about interdepartment- 
ally, which. has caused one man to be 
careless with his work in processing in 
order that the next man obtain in- 
ferior results. This has been observed 
in more cases than one, and what is 
needed here is co-operation. 

Now we shall turn to the acid treat- 
ment of sweated waxes. In part one 
it will be remembered that in order to 
obtain the various melting point 
sweated waxes, it was necessary to re- 
sweat certain intermediate scale waxes 
for the melting points desired. Sweat- 
ed waxes possessing acid treating 
qualities are obtained from first, sec- 
ond and third intermediate scale wax- 
es, and in many cases have to be blend- 
ed to give the final melting point de- 
sired before acid treating. However, 
blending for melting point and color 
can be done after acid treating and fil- 
tering are completed. 

After the blend for correct melting 
point has been made, the temperature 
of the sweated wax is raised to ap- 
proximately 140-150 degrees F. to al- 
low the water and dirt therein con- 
tained to settle to the bottom of the 
tank. This is done by means of closed 
steam coils situated at the bottom of 
the tank and extending upward about 
4-6 feet from the bottom layer of 
coils. When the tank of melted wax 
has settled four or five hours, the bot- 
tom draw-off should be tried for water 
and dirt. Care should be taken not to 
heat the wax to too high temperature, 
as any foreign organic matter present 
will cause the wax to become unneces- 
sarily dark, requiring on that account, 
excess acid which may or may not re- 
move the color, as the case may be. 
When all the water and dirt have been 
removed, the temperature of the wax 
is raised to approximately 180 degrees 
F. (not above) and in this state is 
ready for the acid treating agitator. 


Preparation of Treating Agitator 
For Wax 

First, it is necessary that the agitator 
be lead-lined and steam-jacketed. It 
is imperative that the treating temper- 
ature be maintained throughout the 
operation, as a cooling of the wax and 
acid together with agitation with air 
would cause the wax to solidify and 
serious trouble would ensue. Make 
sure that the bottom valve on the agi- 
tator is closed before starting to 
charge agitator. Try acid-sludge draw- 
off valve to make sure it is not plugged 
with sludge from the previous treat. 
If clear, start pumping sweated wax 


to the agitator, making sure that the 
wax is going to its proper destination. 
When the cone of the agitator is one- 
half full, turn steam on jacketed coils, 
noting the temperature of the wax 
from time to time during charging. It 
will be noted that during pumping of 
the wax a temperature drop of ap- 
proximately 30 to 40 degrees will take 
place which is dependent upon the 
weather temperature and the distance 
which the wax has to be pumped. 
When the agitator has been charged, 
the temperature is noted, and if it is 
below the treating temperature it must 
be raised to the treating range, (170- 
180 degrees F.), before any acid is 
added. When this is done, try bottom 
of agitator for water. If o. k., start 
air compressor and open air line to 
agitator. 

Immediately air agitation begins 66 
degree acid (93% H:S0Q. content) 
should be either blown or pumped into 
the agitator. Usually a dryer of ap- 
proximately three pounds of acid per 
barrel is given the wax to insure re- 
moval of moisture present. The time 
for blowing is 20 to 30 minutes, after 
which it is allowed to settle 45 min- 
utes. At the expiration of this time 
the sludge that has formed, (together 
with any dirt which may have been 
picked in the charging line), is drawn 
off and a subsequent pump of 21 
pounds per barrel added and the con- 
tents of the agitator blown approxi- 
mately 45 minutes, then allowed to 
settle one hour. The sludge is then 
drawn off to a pit or pumped into an 
acid sludge recovery kettle. After the 
first drawing off of the sludge the wax 
is allowed to settle two hours more 
and is then cleaned down for the last 
traces of sludge. Care should be 
taken to remove the last traces of 
sludge. This is somewhat difficult for 
a new treater to determine on account 
of the similarity between the light acid 
sludge and the dark acid colored wax. 
The difference is easily determined by 
experience. When all acid sludge has 
been removed the wax is then ready 
to transfer to wash agitator. 


Neutralization, Washing and 
Brightening 

Before starting to transfer the wax 
from the treating agitator to the wash 
agitator, approximately 10 per cent by 
volume of hot water should be pumped 
into the wash agitator. This should 
be followed as soon as is possible by 
the wax, neutralizing with 5-8 degree 
Baume gravity sodium hydroxide 
(NaOH) but with the omission of air 
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agitation. If air is used during trans- 
ferring, various difficulties will arise, 
such as cooling of wax and a tendency 
to emulsify. Both these conditions 
should be prevented for reasons which 
are obvious. Wax, on account of its 
tendency to emulsify, especially in the 
presence of soaps and an excess of 
caustic soda, should be freed from its 
soaps as soon as possible. This is 
done by means of a hot water spray 
wash. Experience will determine 
whether or not the wax should be 
given one or more spray washes. 
When the necessary number of washes 
have been given the wax, (depending 
upon the amount of caustic used in 
neutralizing it), the contents of the 
agitator are allowed to settle for a 
period of one to two hours, after 
which time the soaps and water are 
drawn off. 

At this point live jacketed steam 
should be turned on the agitator and 
the contents blown with air. An av- 
erage sample of the wax should be 
tested for alkali, using phenolphthalein 
as an indicator. If a slight excess is 
present the wax is ready for a subse- 
quent blow wash with approximately 
25 per cent by volume of hot water. 
However, if the indicator shows the 
absence of a slight excess of caustic 
soda, it will be necessary to add more 
alkali until the test is positive. After 
the subsequent wash, shut off air and 
bring the temperatures up to 195 F. 
Allow to settle 45 minutes to one hour 
and draw down to wax. Allow to set- 
tle another hour and clean down to 
clear wax. To remove the last traces 
of moisture, blow the wax with air 
agitation until it is bright. At this 
stage of refining a _ representative 
sample of the agitator should show a 
slight pink color to phenolphthalein 
indicator. If the above procedure has 
been followed carefully, the wax 
should become bright after 20-30 min- 
utes blowing with air. When the wax 
is bright let settle for half hour and 
tr the bottom of the agitator for last 
traces of alkali (NaOH). This is im- 
portant. If o. k., pump the wax to 
storage tanks for further processing. 


Filtering of Treated Sweated Wax 

The method of preparation of a ten 
ton filter is practically the same as 
that for any hand filter, therefore, it 
is unnecessary to go into any detail 
regarding this part of the operation. 

After the bottom canvas has been 
laid in position and a weight ring 
placed upon it, the clay chute is 
opened to allow the clay to run into 
the filter from the hopper situated on 
the floor above. When the filter is 
charged to approximately 18 inches 
outage, a top canvas is carefully 
placed in position and a thin iron 
weight ring laid upon it. Both bot- 


tom and top layers of canvas should 
be turned up slightly around their en- 
tire circumferences. The filter is fi- 
nally charged to one foot outage. 
From the storage tanks, the treated 
sweated wax is pumped by a Law- 





rence-McCay centrifugal _ belt-driven 
pump with a 3-inch suction and a 2- 
inch overhead discharge into the fil- 
ter. There is also provided a 2-inch 
return line to the storage tank, which 
prevents pressure building up in the 
filter, at the same time preventing 
coning of the clay. The head pressure 
of the wax thus maintained in the fil- 
ter, (which is filled with Fullers earth 
to within a foot from the top), causes 
the wax to _ percolate downward 
through the clay and out of the bot- 
tom of the filter into a 2-inch running 
line. This line runs to the filter re- 
ceiving house, which empties into a 
drip tank having a capacity of 50 to 
60 barrels. 

As in the case of sweating, the fil- 
tered wax is pumped from the drip 
tank into storage tanks, where it is 
sampled and tested for melting point 
and color before being moulded into 
cakes in the presses or packed in bar- 
rels, as the case may be. After the 
filter starts running, it is shut off at 
the outlet for 40 to 45 minutes. Dur- 
ing this time the pump is kept running 
with the return valve to the supply 
tank open. This procedure allows the 
clay to become wax-soaked, which 
helps to prevent air pockets and con- 
ing. The temperature of the wax en- 
tering the filter is 160-170 degrees F., 
and that leaving the filter to the re- 
ceiving house 170-180 degrees F. The 
rate of flow through the filters is so 
regulated that approximately 12 barrels 
of wax are filtered per hour. The fil- 
ter is allowed to run until the color 
of the wax is so high that it cannot 
be brought down by blending. This 
color range for refined wax is 40 to 
60. At this point the filter is allowed 
to drain until no more wax will flow 
from it. 

If ordinary filtered scale wax is de- 
sired, this filter may further be used 
before being washed and allowed to 
run until the color of the filtrate is 
again too high to be brought down by 
blending with available low color scale 
wax. After draining, approximately 
25 to 30 barrels of wax remain in the 
filter, and before the clay can be 
burned in the rotary kiln, it must be 
washed with naphtha. The filter is 
given two applications of 50 barrels 
each of clean 60 degree Baume gravity 
naphtha, which is pumped through the 
filter to a steam still. These two wash- 
es, however, do not remove all the 
wax. To further the removal of wax, 
the filter is steamed, whence the steam 
and naphtha are discharged into a fil- 
ter which has had but two washes of 
naphtha. While one pump is discharg- 
ing into the filters another is pumping 
from the second filter into a horizontal 
still situated in the ground. When the 
clay is free from traces of naphtha, 
steam is shut off and a suction is kept 
on the filter until the clay is dried out. 
The filter is then ready to be dumped. 
This step requires on an average of 
three hours. When possible, two fil- 
ters are washed together. In applying 
the steam at no time should the pres- 
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sure be allowed to exceed 15 pounds, 
which may easily be taken care of by 
installing a pressure gauge in the feed 
line at the top of the filter. 


Redistilling the Filter Wash 

After the filters have been thorough- 
ly washed, and the naphtha wash al- 
lowed to run into the ground stills, it 
is only a matter of steam distillation in 
order to recover both naphtha and 
wax (the later having been retained by 
clay soakage). The type of still used 
for this purpose is that of the ordi- 
nary horizontal single worm still, hav- 
ing a capacity of 200 barrels. The still 
is provided with a two-inch closed coil 
leading to a steam trap, and two 
lengths of 2-inch perforated pipe, 
through which open steam is turned 
into the still to aid in carrying the 
naphtha overhead. The _ regulating 
valve on this coil is opened just 
enough to insure a steady stream of 
naphtha into the receiving tank. 


When the temperature in the still 
reaches 175-200 degrees F., the naph- 
tha will start to come over, and at the 
end of the run the still temperature 
will range from 270-300 degrees F. 
After the naphtha has been distilled 
over, the top head of the still is re- 
moved, and the valve is cracked on 
the perforated coil for two hours. This 
is done to drive off all vapors. The 
water is then drawn off (if present) 
and the recovered wax is pumped to 
a storage tank. Before the washed 
clay can be used again, it must be re- 
burned in the clay kiln to remove any 
organic matter which has filled the 
microscopic pores of the clay. 


Dumping of Filter 

When a filter is ready to dump, the 
bottom manhead cover is unbolted and 
swung downward. Inside this head is 
a ball which must be lowered before 
the clay can be dumped. A _ chute 
with a slide to regulate the flow of 
clay from the filter to a 12-inch belt 
located at the bottom of the filter, is 
held in readiness and is located under 
the filter also. As soon as the chute 
is in position, the top manhead cover 
is removed so that no vacuum will ex- 
ist in the filter. The removal of this 
plate allows the clay to run freely from 
the filter. After the clay has been re- 
moved from the filter, the manhead 
cover on the side near the bottom of 
the filter is removed and the remaining 
clay is scraped to the bottom of the 
cone from which it falls into the chute. 
It is important that a careful exami- 
tion of the canvas be made for holes 
or tears and if any are present it should 
be discarded, replacing it with new 
one. Special care must be taken in 
packing the canvas at the bottom and 
top of the cone, as any leakage of clay 
at these points will result in blocking 
the lines and pumps that handle the 
clay wash, as well as the still, when 
the filter is being steamed. 

Cotton waste is used to pack the top 
joint under the apron which runs 
around the filter, at the top of the 
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cone, then a wedge shaped ring is in- 
serted to hold the canvas and to make 
a tight joint at the bottom of the cone. 
The joint at the bottom is packed with 
lamp wick, in order to insure absolute 
tightness. The average time required 
to dump a filter is from one and three- 
quarters to two hours. Cleaning a fil- 
ter and examining the canvas requires 
approximately three-quarters of an 
hour. However, if it is necessary to 
install a new canvas, it will require 
three to four hours longer, before the 
filter can be filled with burned clay. 


There are two and sometimes three 
sets of one-inch snake steam coils, lo- 
cated near the bottom, middle, and top 
of each filter, making it possible for 
the clay to be kept hot at all times 
except when dumping the filter. This 
arrangement aids in filtering and 
washing. The coils are carefully test- 
ed for leaks after each run and are re- 
paired before again filling with clay. 
In order to get the maximum heat 
value from the steam used in the fil- 
ters and incidentally the coils, the 
coils are connected to a heater coil on 
the wall which extends the full length 
of the filter room in front of the fil- 
ters. The room is kept at a tempera- 
ture of 140 to 160 degrees F. The 
outlet of the wall coil is trapped to 
remove all condensate without allow- 
ing the steam to blow through the 
coils. 


One Method of Handling Clay 

The clay which is to be burned, is 
elevated from the belt overhead, into 
a storage tank, which has the capacity 
to hold the contents of three filters 
(approximately 45,000 pounds of clay). 
A still allows the clay to run from the 
bottom of the clay storage tank to a 
second elevator which conveys the 
clay to be burned to the rotary fur- 
nace. Too small a feed of clay into 
the rotary will result in the clay com- 
ing out white or fused. The clay, in 
this condition, is worthless as the pore 
structure is destroyed. On the other 
hand, too great a feed will cause the 
clay to leave the rotary only partly 
burned and clay not burned properly 
has the porous space filled up with or- 
ganic matter. Consequently, the clay 
will not possess the filtering or clari- 
fying property it should and will not 
Temove other impurities contained in 
the wax. 

When the right amount of feed is 
obtained, the air and gas flame must 
be so regulated to suit the furnace 
conditions and when this has been ac- 
complished, the result will be a cherry 
ted colored clay leaving the rotary. 
From the furnace the clay is conveyed 
to a cooler by means of a worm. By 
the time the clay has slowly passed 
through’ revolving sloping cooler, (ap- 
proximately three feet in diameter and 
25 feet long), it has lost its cherry red 
color and is charged to a burned clay 
Storage tank by means of an elevator. 
This represents the storage tank for 
the filters. When a filter has been 
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properly prepared, a slide is opened at 
the bottom of this tank through which 
passes the clay overhead. From here 
it is dropped onto the long filling belt, 
extending the length of the filters. By 
use of dumping carriages on trucks, 
the clay is charged to any filter 
through a one-fourth-inch galvanized 
wire mesh screen used for the purpose 
of removing stones, dirt, sticks, etc., 
which would be detrimental to the ma- 
chinery. The time required to burn 
enough clay to fill a filter ranges from 
6 to 8 hours. 

The clay is burned as many times 
as it will give a good filtering yield of 
wax which is obtained by dividing the 
number of pounds of filtered wax by 
the number of pounds of clay used for 
that particular run. New clay or No 
1 clay weighs 15,000 pounds per filter. 
To aid in the filtering properties of 
burned clay, approximately 500 pounds 
of new clay are added each time the 
clay is burned, so that No. 10 clay 
weighs approximately 20,000 pounds 
per filter. Each burning of the clay, 
and, incidentally, handling, reduces the 
size of the grains of the clay, so that 
the filtering surface becomes smaller 
and smaller each time the filter is 
charged with the same clay. 

The yield of wax will vary with the 
wax being filtered and this is governed 
by the amount of sweating which elim- 
inates impurities in wax and the oil 
therein contained. Reference is made 
to semi-refined waxes where acid 
treatment has been omitted. In the 
cases of fully-refined waxes, where 
acid treatment has been given the wax, 
the color is naturally lighter and larg- 
er filtering yields may be expected. 
Dark wax which requires longer sweat- 
ing to give color necessary, before 
melting down will give a correspond- 
ingly small yield on the filter. Under 
average conditions new clay will run 
from 400 to 600 barrels of wax. It 
will readily be seen that this is equiv- 
alent to a yield of 9. Clay has been 
used until the yield dropped to 5. At 
this point, the clay was ready to dis- 
card and was used either for packing 
underground lines and valve boxes, or 
for filling in low land around tanks. 


Wax Specifications 

The pan house method for moulding 
the wax into cakes by use of pans ar- 
ranged row upon row is being replaced 
more and more daily by the press 
method. In the latter case the filtered 
wax is pumped through a mould press 
containing two rows of 150 plates 
each, making it possible to mould at 
one time 300 slabs of wax 12” x 18” 
x 1%” (inches) in dimension. Each 
cake of wax having these dimensions 
weighs approximately 10% pounds. 
Moore presses are used for the pur- 
pose of moulding the wax cakes. The 
main feature of the press is that the 
wax is continually cooled by a circu- 
lating water medium, entering each 
plact jacket at the bottom and leaving 
at the top. This flow is maintained 
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throughout the entire length of the 
press. As far as saving of time is con- 
cerned, the method of water cooling 
is far superior to air cooling. When 
the entire press charge of wax has 
cooled, the press is dumped, the slabs 
of wax packed in bags and weighed 
prior to shipping. The important spe- 
cifications fully-refined wax should 
meet are as follows: 


- 1. The wax should be odorless, and 
should remain so. 


2. The wax should be tasteless, and 
should remain so. 


3. The wax should be stable to 
light. 


4. The wax should be stable to 
heat. 


5. The wax should be within melt- 
ing point range. 


6. The wax should not contain oil. 


7. The wax should meet the color 
test. 


: The demand for crude scale wax has 
increased so rapidly recently that in 
order to meet that demand the follow- 
ing process has developed. Yellow 
crude scale, it will be remembered, is 
a product obtained by distilling a par- 
affine base oil for straight paraffine dis- 
tillate. In the case of white crude 
scale wax it is a different problem. 
However, the yield of this wax is so 
small that the preparation of white’ 
crude scale wax from yellow crude 
scale wax was undertaken with the 
following results. 

Yellow crude scale of current pro- 
duction was acid treated with 12 car- 
boys of 66 degrees Baume sulphuric 
acid (93.0 per cent acidity) per 100 
barrels of wax. The sour oil was neu- 
tralized with 7 degree Baume caustic 
soda and spray-washed with hot water, 
(the water equivalent being approxi- 
mately 25 per cent by volume of the 
wax washed). After settling, the water 
was drained off and the wax given a 
subsequent spray-wash, with air agita- 
tion. After complete separation of 
water and wax, the water was again 
drawn off and the wax brightened by 
means of air. The total treating and 
washing loss was 3.5 per cent by vol- 
ume. 


The color of the resulting white 
crude scale was greatly improved and 
when filtered through No. 1 clay gave 
a yield of 35 barrels of color test (.90 
Lovibond) white crude scale per ton 
of clay. Even with this yield the de- 
mand was greater than the supply. 
Therefore, the following method was 
successfully worked out. Current 
stock of yellow crude scale was dis- 
tilled by fire and steam in 10 per cent 
cuts to 10 per cent bottoms. The 
maximum temperature during the dis- 
tillation was 540 degrees F. It is im- 


portant to note that during a fire and 
steam distillation of this nature it is 
necessary to use as much steam as the 
still will take during the entire run. 
After distillation a composite of the 
cuts was made and acid treated with 
six carboys of 66 degree Baume sul- 
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phuric acid (93.0 per cent acidity). As 
in the first case, the sour wax was 
neutralized with 7 degrees Baume 
caustic soda and washed in the same 
manner as above. After brightening, 
the wax was filtered through No. 1 
clay and gave a yield of 60 barrels of 
white crude scale wax, .90 Lovibond 
color per ton of clay. By filtering the 
composite without acid treating the 
filtering yield was only 30 barrels of 
white crude scale wax per ton of clay, 
.90 Lovibond color. 

Before closing this discussion, there 
is One more point of interest to men- 
tion in conjunction with “Wax and Its 
Manufacture.” The day is undoubtedly 
coming when the clay contact process 
will predominate, not only in the man- 
ufacture of paraffine and various other 
types of lubricating oils, but in the 


processing of paraffine waxes. A\l- 
ready a few plants throughout the 
country are operating successfully 


along this line. Their results (finished 
products) have proved that as far as 
stability to light, odor and color of the 
finished waxes is concerned, the clay 
contact method of processing gives ex- 
cellent results. 





The refinery which the Leader Iron 
Works of Decatur, Illinois, has been build- 
ing for the Williams Hardware Company 
of Streator, Illinois, has been completed 
and is now ready to begin operations. 


Frank Tierman was in direct charge of 
the installation and construction work was 
under the supervision of C. R. Walmsley 
of the Leader Iron Works and E. C. 
D’Yarmett, inventor of the process. 

Although smaller in size than the usual 
plant, the new refinery is complete and 
highly efficient, according to the inventor. 
Of particular interest is the type of still 
being used which is divided into three 
compartments which, by regulation of the 
fire beneath the still, can be heated to dif- 
ferent temperatures. 

The crude supply will be shipped in by 
tank car. 
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Roeser & Pendleton Absorption Plants in West 
Texas Are Clean and Efficient 


ITH two absorption type gaso- 

line plants in the Albany field, 

Shackelford County, Texas, 
Roeser & Pendleton serve the entire pro- 
ducing area, treating all of the gas pro- 
duction from this pool through their 
plants. One installation was erected at the 
northern extremity of the field. The sec- 
ond, built later at the southern end of the 
field. 

While the No. 1 plant on the north side 
of the field is the larger of the two in- 
stallations, they are identical in type of 
equipment used and in method of process- 
ing. The photograph shown is that of the 
company’s No. 2 plant, and it presents 
something of the details of layout and de- 
sign of the installation. 

No. 2 is located at the edge of a high 
hill overlooking the plains of West Texas. 
As is shown in the photograph, the entire 
plant, equipment and yard is kept almost 
spotlessly clean. When asked about the 
labor involved in keeping the plant so 
bright, one of the engineers explained that 
since the plant was built upon this elevated 
promontory the labor of cleaning yards, 
etc., was greatly reduced due to the fact 
that the high winds of the section con- 
tinually sweep the yards, buildings, and 
outside equipment clean. On all of the 
equipment, where possible, aluminum paint 
is applied and renewed when necessary, 
keeping the plant almost sparkling in the 
sunshine. 


Where aluminum paint is not applicable, 
black Office building, 
warehouse, power house, auxiliary room 


paint is used. 
and engine rogm are all structural stee! 
and metal covered, with preservative coat- 
ings of paint applied both inside and out. 

Concrete walks of generous width are 
provided connecting all departments of the 
plant. This eliminates the necessity of 
operators walking through mud in bad 
weather when they make their periodic 
inspection of the plant. As a result the 
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floors of the engine room, pump room and 
auxiliary house, which are also of con- 
crete, and painted, are much easier to 
keep clean. It is the boast of the opera- 
tors that a visitor may sit upon their 
floors in any department without soiling 
his clothes. 

In the compressor plant, with five ma- 
chines in operation, the floor is spotless, 
and the machines themselves kept brightly 
painted and wiped clean. Four Clark 
Brothers compressor machines and one 
Foos engine constitute the equipment in 
the pressure plant. The Clark engines 
boost the gas to plant operation pressure 
and discharge it through the combination 
Newton and Braun type absorption plant. 
One compressor is employed in the recom- 
pression of waste vapors or tail gases. 

The Foos engine belt drives a shaft 
which extends from the engine room into 
the adjacent pump room. Here the shaft 
is employed to belt drive all of the water 
and oil circulation pumps essential to the 
operation of the absorption plant. There 
are five Gould centrifugal pumps, size 
four-inch, two of which are employed to 
circulate the absorption oil, two for cir- 
culation of water, and one auxiliary pump 
which is manifolded in such a manner that 
it can be used either for the circulation of 
water or oil. All of the pumps are belt 
operated from the central shaft. The pipe 
work conducting oil or water into and 
away from the pumps is all welded. This 
equipment, as is the rest of the plant, is 
spotlessly clean. 

Gasoline produced at the plant is prac- 
tically sweet to the doctor and almost non- 
corrosive, but in order that it might un- 
questionably meet these two specifications 
the company has installed a calcium hypo- 
chlorite treating plant. This consists of 
four upright drums about four by ten feet 
in dimensions, which are used as settling 
and washing tanks. The incoming gaso- 
line is first given a wash through caustic 
solution, and is then contacted with the 
hypochlorite treating solution to settle out 
in the second and third drums. There fol- 
lows a water wash in the last treating 
tank and the gasoline is conducted to stor- 
age as finished treated product. The 
process is very simple, no great amount of 
equipment is necessary, and the treating 
plant is very small. The treating plant is 
shown at the extreme right of the photo- 
graph. 





The two-story office building, head- 
quarters of the Champlin Refining 
Company, located at Enid, Oklahoma, 
was recently destroyed by fire of un- 
known origin. The praperty loss was 
approximately $150,000 and yaluable 
papers and records of. the company 
were lost in the blaze. H. H. Champ- 
lin, president of the company an- 
nounces that the building will be re- 
constructed as soon as. possible. 
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cracking processes into two gen- 

eral categories — liquid phase, in 
which, as the name implies, the mate- 
rials undergoing treatment are -main- 
tained in the liquid state; and vapor 
phase, where the materials are vapor- 
ized before cracking is effected. Ac- 
tually the line of demarcation between 
these types of processes cannot be 
drawn sharply and the usual concepts 
are true only for extreme operating 
conditions. 

In many existing cracking units op- 
erated at temperatures around 900 de- 
grees F. and below 300 pounds pres- 
sure, a very appreciable amount of 
vaporization and cracking can be ob- 
served in the heating tubes and, al- 
though these plants are commonly 
termed liquid phases, they are really 
processing oil under intermediate con- 
ditions and cracking actually occurs 
simultaneously in both the liquid and 
the vapor. 

The relationship of temperature and 
pressure to the stock processed ob- 
viously determines the physical state of 
the oil while undergoing treatment. 
Thus, for a given temperature, the es- 
sential difference in the practice of the 
respective methods of cracking lies in 
the magnitude of the pressure applied 
during the operation, since this factor 
controls the extent to which vaporiza- 
tion may take place. The rapid in- 
crease in vapor pressure of oils with 
temperature imposes a practical tem- 
perature limit on liquid phase cracking 
or even semi-liquid phase cracking, and 
as a result, operations of this character 
are carried out at temperatures well 
under 1000 degrees F. In vapor phase 
cracking, where no attempt is made to 
maintain the materials under treatment 
in a liquid state, considerably higher 
temperatures may be used, permitting 
more rapid cracking and the produc- 
tion of a different character of product. 
In fact, the operation can actually be 
Practiced at temperatures as high as 
1400 degrees F. at which Toluol and 
Benzol can readily be produced in sub- 
Stantial quantities. 


| T has become customary to classify 


Low Temperatures Indicated 
Che use of pressure to maintain ma- 
terials in the liquid state has been re- 
Sorted to in the past, as it was found 
that oils cracked more readily at low- 
er temperatures in the liquid state, and 


_’ Before Refinery Technology group of the 
dite: annual meeting of the American Petro- 
eum Institute, Stevens Hotel, Chicago, Decem- 
her 6. 1927, 
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Some Facts Concerning Vapor 
Phase Cracking 


By LUIS DE FLOREZ* 


Consulting Engineer 


that low temperature cracking result- 
ed in the production of a more satu- 
rated gasoline and a minimum of non- 
condensible products. Operating at 
temperatures of the order of 
1000 degrees F., there no longer ap- 
pears to be the same necessity for 
maintaining the material in a liquid 
state to accelerate cracking, and the 
character of the gasoline appears to 
change more with respect to the tem- 
peratures than the pressures employed, 
thus, although the application of pres- 
sure may somewhat reduce the forma- 
tion of non-condensibles, it no longer 
serves the purpose originally intended. 


The use of high temperatures with 
corresponding high pressures to main- 
tain liquid conditions in cracking would 
multiply the mechanical problems and 
the usefulness of a process embodying 
these characteristics would seem doubt- 
ful unless unusual developments re- 
sulted. It appears probable, therefore, 
that liquid phase cracking will contine 
to be practiced at comparatively low 
temperatures, and since no gain exists 
in operating vapor phase except at high 
temperatures, we certainly may expect 
operations of this character to be car- 
ried out at the higher ranges. Thus 
we might conceive of a practical divi- 
sion between liquid phase and vapor 
phase cracking as being made by the 
temperatures employed, and we would 
not be far wrong, although somewhat 
inaccurate, in classifying the usual li- 
quid phase processing as a cracking op- 
eration carried out below 950 degrees 
F., and vapor phase as that carried out 
above this temperature. We might 
even go so far as to characterize li- 
quid phase cracking as low temperature 
cracking, and vapor phase as high tem- 
perature cracking. 

The important economic difference 
between vapor phase and liquid phase 
cracking, as usually practiced, is found 
in the difference in the chemical struc- 
ture of the gasoline produced by these 
different methods. Thus, in consider- 
ing the commercial development of the 
vapor phase process in competition 
with established methods, we are con- 
cerned essentially with the desirability 
of producing the character of gasoline 
formed at high temperatures, in which 
the paraffin hydrocarbon content is 
comparatively low, and in finding a 
means to accomplish this at a reason- 
able cost. 

The original development of liquid 
phase cracking has been brought about 
by the desire to develop a process 
which would produce a gasoline resem- 
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bling as closely as possible that ob- 
tained from normal distillation and 
effecting this with the least shrinkage 
of liquid products. This line of devel- 
opment has been the logical one, due 
to the fact that heretofore no com- 
mercial advantage existed in manufac- 
turing a high temperature gasoline, and 
the only outlet for the gas produced 
in cracking lay in its utilization for 
plant fuel. Economic conditions which 
have influenced this development have 
changed, however; gasolines made un- 
der high temperatures have been found 
to possess marked anti-knock proper- 
ties which are becoming a requisite to 
modern motor fuel; and the expansion 
of the oil industry has developed many 
contacts with other fields which should 
facilitate the disposal of non-condens- 
ible products for purposes other than 
fuel. It is necessary, therefore, to con- 
sider high temperature or vapor phase 
cracking in the light of new circum- 
stances which have materially altered 
the outlook, and to readjust our ideas 
accordingly. 

The adaptation of vapor phase crack- 
ing, like that of any other industrial 
process, has an economic and a me- 
chanical aspect, and its eventual adop- 
tion on a large scale can come about 
only after the problems involved have 
been solved jointly. 

It is the object of this paper to dis- 
cuss some aspects of these problems in 
the hope that it may lead to a clearer 
understanding of the situation, and 
help stimulate commercial development 
which appears to offer a good deal of 
promise, and which, in the past, has 
been somewhat a victim of circum- 
stances. 


Much Experimental Work 

As we look back over the vast 
amount of experimental work which 
has been done on the conversion of 
high boiling hydrocarbons into prod- 
ucts having a gasoline boiling range, it 
is apparent that most of the early ex- 
periments were done under vapor phase 
conditions where pressures were com- 
paratively low and temperatures high. 
We can well realize that the imagina- 
tion of early experimenters was cap- 
tivated by the rapid cracking which 
takes place’ under ‘vapor phase condi- 
tions; at temperatures of 1900 degrees 
to 1200 degrees F., the reaction is al- 
most instantaneous and results in a 
comparatively high yield of gasoline 
without the necessity of re-cycling. 
Many early experimenters must have 
been led to hope for better results from 
operations of this character than from 
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the slower and more difficult liquid 
phase methods, apparently involving 
much greater mechanical difficulties 
due to the high pressures required. 


In this respect I can speak from ex- 
perience. I began experimental work 
in cracking some 15 years ago and re- 
member distinctly comparing the re- 
sults of cracking vapor in a tubular 
apparatus, at temperatures of about 
1100 degrees F. with the results ob- 
tained by cracking oil in a small steam 
boiler, operated at between 60 pounds 
and 70 pounds pressure. In one pass 
through the vapor phase apparatus I 
could obtain yields as high as 30 per 
cent, whereas I obtained conversion of 
only three per cent to five per cent in 
the liquid phase apparatus due to em- 
ploying temperatures limited by pres- 
sures. I cannot say that I considered 
these results conclusive; my employer, 
however, did; and we bent our efforts 
toward the development of vapor phase, 
which has been a constant source of 
interest to me ever since. 

Liquid phase cracking proved itself 
better suited to the then existing con- 
ditions of the refining industry, since a 
larger portion of the products obtained 
could be handled in the usual channels, 
while the demand for anti-knock fuels, 
which we expected to develop rapidly, 
did not materialize for many years. As 
far back as 1913 we made tests with 
vapor phase fuel in motors of fairly 
high compression which were then op- 
erated on “Shell” and “Pratt” “No. 1,” 
and obtained excellent results. The 
subsequent commercial development of 
motors, however, tended toward stand- 
ardizing on lower compression ratios, 
and our work, in the light of present 
knowledge, turned out to be premature. 
Without the demand for this type of 
product and without facilities for the 
disposal of gas, the time was not ripe 
for the commercialization of vapor 
phase cracking. 


Early Mistakes 


In recent years vapor phase cracking 
has not appeared in a very favorable 
light, due, in no small measure, to the 
fact that many semi-technical men dis- 
covered time and again that oil could 
be cracked rapidly under vapor phase 
conditions. This resulted in the pro- 
motion of many unsound processes and 
in expansive attempts to use them with- 
out realizing their limitations and the 
fact that, even if mechanically per- 
fected, they would have to compete 
with established and efficient liquid 
phase plants without provisions to 
overcome their shortcomings or cap- 
italize their advantages. Lack of tech- 
nical knowledge and disregard for eco- 
nomic conditions have been the cause 
of repeated failures which have given 
the impression that vapor phase crack- 
ing was little short of a commercial 
impossibility. 

In all forms of pyrogenic cracking, 
non-condensible gases are formed, and 
by nature the gasoline made requires 
special and sometimes drastic treat- 
ment to meet present-day specifications. 
These inherent characteristics are in- 








tensified in vapor phase cracking and 
have been stressed as basic disadvan- 
tages as compared with other forms of 
cracking. A high yield of non-condens- 
ible gas can be called a disadvantage, 
however, only as long as this gas is 
accounted of little value; and similarly 
the production of gasoline containing a 
high proportion of compounds requir- 
ing special treatment can be considered 
a disadvantage only if it has no com- 
mensurate advantages over the usual 
product. As a matter of fact, if a 
reasonable price could be obtained for 
non-condensible gas, and a useful func- 
tion served by most of the offensive 
compounds, these defécts would disap- 
pear. 


Gas Valuable 


The non-condensible gas produced by 
vapor phase cracking has a very high 
heat value as well as illuminating prop- 
erties, and is similar in almost all re- 
spects to the gas that is produced in 
retorts by gas companies to enrich 
water gas. It is conceivable, therefore, 
without much imagination, that gas 
companies would be willing to buy this 
gas from the oil companies at a reason- 
able cost, instead of purchasing gas oil 
which they, in turn, must process at 
considerable expense and plant invest- 
ment, to serve the same purpose. 

It is further conceivable that refin- 
eries, which are situated within reason- 
able proximity to large centers of pop- 
ulation, could afford to operate vapor 
phase plants, selling the gas as one of 
the resulting products to public util- 
ity companies, and actually make it a 
source of revenue. Possibly some des- 
ultory attempts have been made to 
work out arrangements of this charac- 
ter, but if only a portion of the effort 
which has been devoted to the sale of 
refined oil had been put on the sale of 
gaseous products, a ready market would 
doubtless exist for them today. Here- 
tofore there has been little necessity to 
consider this problem seriously, due to 
the comparatively small amount of gas 
formed in existing liquid phase plants, 
and it is only natural that develop- 
ment should await the necessity. The 
only apparent obstacle to the profitable 
sale of gas appears to be the necessity 
of creating a true realization of its 
value. 

The success of a vapor phase opera- 
tion does not depend primarily upon 
the reduction of the yield of gas be- 
yond a certain point, but upon its dis- 
posal at a reasonable profit. A high 
yield of gas affects the operation un- 
favorably only when it reduces the gas- 
oline capacity, which may be the case 
in an inefficient plant where the ratio 
of gas to gasoline is excessive. A 
rough figure for gas production can 
be taken as 100 cubic feet per gallon 
shrinkage of liquid products, and its 
cost computed on this basis. It is 
probable that even if sold on a “break- 
even” figure with charging stock, the 
cost of operating a vapor phase plant 
would be very reasonable, since the 
rapid cracking which takes place at 
high temperatures will make it possible 
to process oil with less investment per 
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unit capacity than with other methods 
of cracking. 

Another outlet for vapor phase gas 
may lie in its use in the manufacture 
of solvents. It is possible to make al- 
cohols and kindred solvents by sulfa- 
tion of still gases, and much work has 
already been done in this field. The 
yield of solvents from still gases is 
largely dependent on the extent of 
their unsaturation and the vapor phase 
gases, which are very much more un- 
saturated than ordinary still gases or 
those obtained from liquid phase crack- 
ing, constitute a better raw material 
since the volume of gases processed is 
less per unit of solvent produced. The 
increase in demand for lacquer and 
paint solvents indicates possibilities for 
these products, and, although their mar- 
ket is comparatively limited, some 
amount of vapor phase gas can be 
profitably absorbed in their manu- 
facture. This outlet might be utilized 
where the sale of gas is not possible, 
due to the location of the plant. 


Anti-Knock Gasoline 

The distillate produced by vapor 
phase cracking has a very distinct ad- 
vantage over straight-run product and 
liquid phase gasoline in that it has very 
marked anti-detonating properties. It 
presents a somewhat more difficult 
problem in refining, but the growing 
demand for anti-knock fuels distinctly 
warrants some additional effort to pro- 
duce a fuel which has these valued 
properties. Most anti-knock gasolines 
are being sold at a premium today, pre- 
sumably to defray the additional ex- 
pense in manufacture. A fraction of 
the average premium would be suffi- 
cient to pay for the additional cost 
which might be entailed in refining 
vapor phase material. The refining 
which may appear to be difficult in 
the light of present knowledge, will 
inevitably improve from time to time 
if it becomes a daily operation, bring- 
ing about economies which will offset 
lower sales return, if the time comes 
when premiums are no longer in ex- 
istence. 

Economic Aspects 


At one time refiners condemned 
cracked gasoline as being a source of 
trouble and not to be compared in 
value with straight-run products; today, 
properly refined cracked gasolines are 
preferred, due to the fact that they 
have some anti-knock properties, and 
their treatment is taken as a matter of 
course. There is every reason to ex- 
pect the same evolution of opinion and 
of practice for vapor phase products. 

In summarizing the economic as- 
pects, it may be said that vapor phase 
and liquid phase cracking are not di- 
rectly comparable, since they produce 
different «types of products. Vapor 
phase cracking is capable of producing 
a highly anti-knock fuel, and in so do- 
ing produces a larger proportion of 
fixed gases than liquid phase, and a 
commercial outlet must be found for 
this gas to make the operation profit- 
able. An outlet exists in its use in the 
gas industry where it may replace the 
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use of gas oil for enriching. This sub- 
stitution would result in economies 
both to the refiner and the gas com- 
panies by the fact that the gasification 
and cracking can be carried out in one 
operation, permitting an overall reduc- 
tion of fixed charges and operating ex- 
penses, and yielding liquid products 
which can be handled in the usual re- 
finery channels and entirely gaseous 
products for the gas industry. This 
arrangement can be effected by choice 
of location for vapor phase plants, and 
where this is not possible, a secondary 
outlet may be found in the use of gas 
for the manufacture of solvents. It is 
not to be expected that vapor phase 
cracking will supersede liquid phase, 
but it has a distinct function in sup- 
plementing existing operations to en- 
hance the production of anti-knock fuel 
by furnishing a blending stock. 


Plants of Different Type 


The mechanical aspect of the vapor 
phase problem leads us first into a 
comparison of the general type of plant 
required for liquid and vapor phase 
cracking. The success of the liquid 
phase cracking plant has been made 
possible only by the application of 
comparatively high pressures and pro- 
visions made for allowing a substantial 
time for the reaction to take place. It 
is necessary, therefore, to resort to 
heavy construction to handle high pres- 
sures and to employ reaction chambers 
or soaking zones which may be dis- 
pensed with or at least can be greatly 
reduced in size when high temperatures 
are employed, such as are possible in 
vapor phase plants. Thus, the liquid 
phase plant necessarily involves more 
weight of equipment for a given capac- 
ity and in general involves more op- 
erating hazards. The operation of a 
vapor phase plant, on the other hand, 
being carried out at higher tempera- 
tures, makes the heating elements more 
subject to deterioration and the per- 
formance of the plant more dependent 
on accuracy of control. With proper 
design, however, these features can be 
satisfactorily handled. 

The chief problem to be contended 
with is that of efficient heat transfer. 
The heating of gaseous material is not 
as simple as would appear at first 
glance, since vapor at comparatively 
low pressures is far more tenuous than 
liquid, and a poor conductor of heat. 
It is not sufficient to have a uniformly 
heated furnace, but some _ provision 
must be made for bringing most of the 
particles of vapor at some time in di- 
rect contact with the heating surfaces, 
at the same time avoiding overheating, 
which will cause an excessive produc- 
tion of non-condensibles in comparison 
to the gasoline yield. 

It is my opinion that the only method 
to accomplish this is to pass the gases 
through comparatively small tubes at 
very high velocity, and to impart heat 
‘o them while flowing in a highly tur- 
bulent stream. It is possible to obtain 
a yield of approximately 30 per cent 
in One pass, together with a production 
of non-condensibles of between 12 and 
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15 per cent, by utilizing this method of 
heating. If the operation is carried out 
in a large tube where the velocity is 
comparatively small, the yield of gas- 
oline may drop to between 15 and 20 
per cent and the production of non- 
condensibles may be even higher than 
that mentioned above. In any large 
tube in which the gases travel with 
insufficient velocity, in order to heat 
the gases to a given average tempera- 
ture, it is necessary for the walls of 
the tube to be at a temperature con- 
siderably in excess of that to which it 
is desired to heat the gases themselves; 
consequently, there is a tendency for 
the vapors which travel along the inner 
surface of the tube to become over- 
heated and crack too violently, whereas 
some of the vapors passing through the 
center of the tube go through com- 
paratively untouched. The use of fill- 
ing or cores in tubes does not appear 
to be practical for best results. They 
present numerous passages of uncer- 
tain section in parallel, and if coke or 
carbon becomes deposited on the cores, 
there results an uneven flow through 
the tube with consequent uneven heat- 
ing and still more uneven cracking. 
The mechanical failure of at least three 
large plants, which I have seen, was 
due primarily to this reason. 


Temperature Control 

Since the reaction at high tempera- 
tures is extremely rapid, a slight differ- 
ence in temperature will have a very 
marked effect on the cracking, and if 
temperature is not maintained accu- 
rately at the right point, there will be 
periods of over-production of gas and 
under-production of gasoline, and the 
average figures obtained will show a 
comparatively low yield of gasoline and 
a high yield of gas. It will also affect 
the product, increase the subsequent 
treating problems and lead to coking 
difficulties. Variations of vapor tem- 
peratures will take place very rapidly 
and comparatively slight fluctuations 
will reduce the yields as much as four 
or five per cent from the maximum. 

It appears practically impossible to 
accomplish close regulation by hand, 
and automatic temperature control ap- 
pears essential for economical opera- 
tion. Equal care must be taken to 
maintain a constant flow of oil through 
the system. It is possible, however, to 
effect this by hand control, although 
automatic devices for the purpose would 
be advantageous. 

Up to the present, no metal of rea- 
sonable cost has been available for the 
tubes, which would not be oxidized at 
temperatures of over 1000 degrees F.; 
consequently, until some suitable metal 
becomes available, a fairly rapid de- 
terioration of tubes must be expected 
and allowed for in the operating ex- 
pense of a plant. Not only is the re- 


placement of tubes expensive, but more 
serious is the fact that a unit with its 
accessories must be shut down while 
replacements are being made. This fact 
influences the design of the plant to the 
extent that it should be possible to re- 
place the tubes quickly, and the cost 
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of the tubes should be as low as pos- 
sible commensurate with their life and 
service. 


Plant Construction 


These considerations led to the de- 
sign of a type furnace which was first 
built in England in 1913-14 and op- 
erated at temperatures between 1300 
degrees and 1400 degrees F. for the 
manufacture of aromatics. Similar fur- 
naces have been built in several plants 
since that time, a good example of 
which is embodied in the design of the 
plant built for New England Oil Refin- 
ing Company at Fall River, Mass. 

The furnace comprises a_ vertical 
shaft divided by a cross-wall in which 
the tubes are suspended vertically. The 
firing is effected in a Dutch oven and 
the products of combustion, passing 
over the bridge wall, heat the tubes in 
both sections, then pass out to the 
stack. The tubes, which are capable 
of being removed from the top and 
handled from an operating platform, 
consist of Shelby Seamless Tubing, one 
inch I. D., bent in the shape of a hair- 
pin and connected in series at the top 
by means of a short return bend with 
union connections between. Disposing 
the tubes vertically appears to be of 
material advantage, particularly when 
operating at higher temperatures, as 
sagging and expansion troubles are 
overcome. s 

This unit had a capacity of about 
125 barrels per day throughput and the 
plant, which comprised eight such 
units, had a maximum capacity of 
about 1000 barrels per day. A tube 
could be removed either for cleaning 
or repairs in about three minutes; thus 
the idle time for the plant was consid- 
erably reduced. In fact, for a period of 
months, it operated at an average ca- 
pacity of about 830 barrels per day or 
with 17 per cent idle time, which in- 
cluded shut downs for all purposes. 
The yield obtained from this plant in 
one pass varied in accordance with the 
quality of the charging stock from 
about 23 per gasoline, cut at 410, on 
a high sulphur Mexican distillate, to 
about 30 per cent on a Mid-Continent 
distillate. 

The operating costs of running at 
full capacity were approximately 23 
cents per barrel charge, which did not 
include treating and steam-stilling of 
the gasoline. The cost of treating and 
re-running ran around 20 cents per 
barrel material treated. This plant 
was a comparatively small unit and 
operating in direct competition with 
straight-run product, but it paid for 
itself in less than five months, in 
spite of the fact that the gas was used 
as fuel and the gasoline sold as straight- 
run. This shows clearly that this type 
of operation, under favorable condi- 
tions, has possibilities. The plant was 
built in 1922 at a cost of about $50,000 
and it is still being operated at pe- 
riods when gasoline prices permit. The 
longest run made on these units was 
17 days without a shut-down and the 
average run seven days, one unit be- 
ing used as a spare and each one being 
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shut down for one day during the 
week. 

The units built at a later date for 
the Petroleum Chemical Company were 
similar to these and operated on a 30- 
day cycle, the longest run being 47 
days. 

Vapors to Tubes Essential 


There is, of course, a factor which 
enters into all vapor phase cracking; 
that is, that the stock charged to the 
to the tubes must be an overhead dis- 
tillate since it must be completely va- 
porized and would leave a sediment in 
the vaporizing space if it contained car- 
bon or dirt; or else some provision 
must be made to vaporize the charging 
stock and supply vapors to the tubes. 
Generally speaking, the latter proced- 
ure is undesirable, since the vaporizing 
still would have to be operated under 
high pressure to give sufficient velocity 
to the gases to give turbulent flow and 
prevent the deposition of carbon. Sep- 
arating chambers may be used where 
the oil is heated and the bottoms taken 
out in a suitable manner, but the dif- 
ficulty with this scheme is that a more 
or less indeterminate quantity of vapor 
enters the tubes and the fluctuations in 
velocity which ensue are a distinct det- 
riment to the operation. Up to the 
present the simplest method for obtain- 
ing the most efficient cracking seems 
to be to charge an overhead stock, in 
the liquid state, to a series coil where 
it is vaporized and cracked. This 
method can be elaborated to make 
available heat economies without los- 
ing accuracy of control. 

With the proper control of temper- 
ature and high velocities there is prac- 
tically no coke formed in the tubes and 
for that matter very little coke is 
formed in any portion of the plant. The 
total product of a vapor phase opera- 
tion. carried out on light gas oils, in- 
cluding the bottoms, is usually trans- 
lucent. Upon distillation of this prod- 
uct both the naphtha and recycle stock 
have a very distinct yellow cast and a 
peculiar smell which is not unlike the 
odor of distillate taken out in wax 
presses. When the naphtha is treated 
with acid it turns to a deep wine color 
and it must be redistilled to obtain a 
white product. The treatment of the 
distillate can be successfully accom- 
plished with acid or, in the vapor state, 
with fullers earth. The losses en- 
tailed in treating by present known 
methods are higher than with liquid 
phase cracked gasoline and the gum 


substances are usually present in 
larger quantities. It is also more dif- 
ficult to make the finished gasoline 


stable and it is an advantage to blend 
it immediately with some straight-run 
product product, although it can be re- 
fined and made stable by itself. 


Gasoline Tests 


The gasoline produced from the New 
England Oil Refining Company plant 
was tested at the Massachusetts Insti- 
tute of Technology in block engines, 
and road tests were made which 


showed that it was an excellent fuel, 
and by itself could hardly be made to 


knock. At the time these tests were 
made there were, of course, no pro- 
visions available to determine anti- 
knock properties as we know them to- 
day, but results indicated that blends 
of 30 or 40 per cent vapor phase gaso- 
line with straight-run would give a gas- 
oline equivalent to many of the anti- 
knock gasolines sold today. Since then 
these results have been confirmed with 
various knock indicators and show that 
a good vapor phase product, when 
blended with ordinary gasoline, is 
about as effective as benzol and some- 
times more so; also that its anti-deton- 
ating properties are varied by the con- 
ditions under which if is produced and 
method of treating employed. 

Yields of gasoline by vapor phase 
cracking are higher with the light 
charging stocks, and distillates which 
are considered too refractory for liquid 
phase cracking or which have to be 
treated at extremely high pressures, 
can be readily handled in the vapor 
phase plant. Pressure Distillate Bot- 
toms, for instance, make an excellent 
charging stock and a combination of 
liquid and vapor phase cracking would 
permit both types of processes to be 
run on the stock to which they are 
most suited and jointly produce a mo- 
tor fuel of superior quality. A propor- 
tion of two to one for liquid and vapor 
phase capacity would appear to be 
about right. 


Steam Not Desirable 

The fuel consumption of units of the 
character described is about 10 per cent 
of the total charge when no provision 
is made to recover heat and a reduc- 
tion of this may be expected if heat 
exchange is resorted to. 

The use of steam in vapor phase 
cracking does not appear to be ad- 
vantageous, since it increases the fuel 
requirements and in some _ instances 
gives trouble in the recovery of distil- 
lates due to formation of emulsions. It 
has, apparently, been resorted to in 
some cases to prevent overheating, but 
is not necessary in a properly designed 
plant. 

Countless attempts have been made 
in the past to develop catalysts to fa- 
cilitate the cracking of oil, with little 
success and, with the exception of 
aluminum chloride, there appears to be 
no substance commercially available at 
the present which has an appreciable 
effect on the conversion of petroleum 
oils. Vapor phase processes have re- 
ceived more than their share of atten- 
tion in this respect and have, in many 
instances, been identified with develop- 
ments of this character. Recently some 
plants have been built in which it is 
claimed that the operation is benefited 
by catalytic action. Personally, I have 
not seen any results which could not 
at least be equaled by an accurately 
controlled plant where heat alone is 
employed to carry out the reaction. 

In the foregoing I have endeavored 
to bring forth some of the salient 
points in connection with vapor phase 
cracking and describe some important 
features which must be considered in 
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its use. It is obviously impossible to 
cover as wide a subject as this com- 
pletely at this juncture, but it is hoped 
that the statements made will help to 
arouse interest and further commercial 
development along this line. 

It must, of course, be borne in mind 
that vapor phase, like other forms of 
cracking, has been covered by numer- 
ous patents which must receive consid- 
eration. It is to be hoped, however, 
that the work which they represent may 
be made available to the industry, and 
that a just appreciation and return will 
be accorded to those who have spons- 
ored successful development. Thus 
only may we foster progress. 

Cracking at high temperatures in the 
vapor phase has many things in its fa- 
vor and if considered as an adjunct to 
existing commercial methods and 
utilized with discretion it will be a 
marked contribution to the industry 


N. P. A. Fire Marshals 
Meet at Pittsburgh 


The Fire Marshal’s Association, which 
has proved to be one of the most impor- 
tant and encouraging extensions of the 
activities of the National Petroleum As- 
sociation, will meet at the William Penn 
Hotel, Pittsburgh, Pennsylvania, for its 
annual one-day meeting on January 12, 
1928, at 10 a.m. 

At this meeting groups of fire marshals 
who are engaged in the same type of work 
throughout the various refining districts 
of Pennsylvania and West Virginia, are 
given opportunity to listen to informed 
discussion, exchange experiences, get a 
sense of identification with a common 
cause, and receive encouragement to new 
endeavor which wholehearted co-operation 
always effects. 

The program at Pittsburgh consists of 
several informative and valuable papers 
which will be presented by the members 
of the groups. R. A. Wotowich, trustee 
in charge, Department of Welfare and 
Insurance, National Petroleum Associa- 
tion, will open the meeting with an ad- 
dress of welcome. A message from the 
National Petroleum Association will be 
given by E. M. Lyons, president of the 
association. James H. Herbert will talk 
on the subject, “Our Fire Marshals and 
Their Work.” James F. Sweeney, vice 
president of the Fire Marshals Associa- 
tion, will also present a paper, “The Or- 
ganization of Fire Brigades in the Plants.” 
Following the business session, those in 
attendance will be entertained at luncheon. 

At the afternoon session, Houston Dunn 
will open the meeting with his paper, 
“Some Advantages of Fire and Accident 
Prevention.” 

J. J. Forbes, supervising engineer, in- 
struction section, safety division, U. S. 
Bureau of Mines, Pittsburgh station, will 
speak to the men along lines of first aid 
training. 

“What the Fire Marshals Can Do in 
Accident Prevention,” is ‘the title of a 
paper to be presented by H. N. Blakeslee, 
field representative, petroleum section, 
National Safety Council. 
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REFINERY INSTALLATION 


Economically Constructed Plant 


REFINING plant that amor- 
A tized its cost within one week! 

Would not that make a refin- 
er’s mouth water, in these times of low- 
priced gasoline? 

The Trinidad Ojii Fields Operating 
Company, Ltd. has a small topping 
still located in the San Francique dis- 
tirct of the Island of Trinidad, British 
West Indies, which cost less than one 
thousand dollars to build; and which 
actually returned its cost within seven 
days after it was placed in operation. 
It has a capacity of thirty barrels of 
crude oil per day, out of which more 
than 517 (U. S.) gallons of gasoline is 
recovered daily, to say nothing of 
around 378 gallons of a_ second-cut 
product consisting of kerosene and so- 
lar oil, which is saleable locally at a fa- 
vorabe price. 


Gasoline Worth 40c in Trinidad 


When one considers that gasoline is 
worth 40 cents per (Imperial) gallon in 
Trinidad, it is not so-difficult to real- 
ize that this small home-made plant 
yields a profit of approximately $160 
per day. 

The plant is operating on a crude oil 
of 38° Be. gravity, and its yield aver- 
eges approximately as follows: 


In Trinidad 


By ROY E. LEIGH 


TE EIR Ye 41% 
Kerosene-solar oil ...... 30% 
Residue (fuel oil) . ...... 28% 
LO Se areadscsvet bas 1% 


Distillation tests on gasoline and ker- 
osene produced from this unique instal- 
lation yielded results as follows: 

Refining experts who have studied 
these analyses suggest that the quality 


of each product could be improved 
by providing the still with a more effi- 
cient fractionating column; and the 
Trinidad company’s engineers are now 
preparing a design for such an im- 
provement. However, the motorist can 
detect no inferiority in the quality of 
the gasoline produced. It has a quick 





Gasoline Kerosene 
OCIS. CORE “BE GO Feo oo ic caved a bs se Abd RA 0.7539 0.8205 
Panis: POtae + CON “AMES ood. k's bivida-d-0 ack ces ap cadens Dabkn eae 95°F. 
COE 2s. sis cupbnwed¥easieessae wie, tesnekueed booed Water-white Standard white (Cloudy) 
A. S. T. M. Distillation (100 c. c.) 
Fiitiol Botlitne POG i oiciscscncsddvceecssacks ieee 66.0° C 144.0° C. 
ee ee epee rE ee a a 220°.0 C 292.0° C. 
Distillate: Hotling Polat 06 556 56.c bin ccdcdcccacs 70: ¢ 0.5% ites 
; 80 3.5 ove 
90 13.0 ‘ee 
100 26.0 see 
105 33.0 Fue 
110 41.0 tog 
120 55.5 meee 
130 68.0 sabe 
140 76.5 ae ep. 
150 83.5 3.5% 
160 89.0 16.5 
170 93.0 30.0 
180 95.0 43.0 
190 96.0 53.0 
200 97.0 62.5 
210 98.0 71.0 
220 98.5 77.0 
230 ‘% 82.5 
240 es 87.5 
250 Sieh 90.5 
260 on 93.5 
270 > 95.5 
280 &s 97.0 
290 or 98.0 
290 ee? 98.5 
Residue at F. B. P. 1.0 1.2 
Distillation Loss 0.5 0.3 
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THE PLANT IS WITHIN 25 YARDS OF THE WELL AND TRUCKS DRIVE TO 
THE REFINERY FOR FUEL 


“pick up” and does not seem to form 
an unusual amount of carbon. 


$166.00 Per Day Profit 

The still is capable of producing a 
very fair grade of kerosene if desired. 
It, however, is not so readily saleable 
as the kerosene-solar oil mixture now 
being produced, which is disposed of to 
a neighboring refinery at an advanta- 
geous price. The income derived from 
the sale of the second-cut product, plus 
the value of the residue which is brrned 
by the company in its own operations, 
almost equals the cost of operating the 
plant, including the value of the crude 
used, leaving the gasoline production 
as roughly representing net profit. At 
prices current in the colony, this profit, 
which is in effect a saving, as all the 
gasoline produced is consumed by the 
company, averages around $160 per 
day. 

Pay-Roll $10.53 Per Day 


A remarkable feature of this refining 
plant is that it was built by a practica! 
man and is operated by unskilled West 
Indian negro labor. It is run continu- 
ously by a crew of seven men, who 
earn an aggregate of only $10.53 per 
day. There are two still men, each of 
whom receives the munificent wage of 
a shilling an hour. Each still man has 
a helper, who earns six-pence per hour: 
and, in addition, there are three labor- 
ers who attend to the barreling opera- 
tion who are paid at the rate of seven 
cents per hour. These latter men work 
only nine hours per day, a short work- 
ing day for Trinidad! 

The plant itself is not so unusual, as 
is the use to which it is put. One may 
venture to say that practically every 
large refining plant in the United 
States possesses one or more expéri- 





mental stills not unlike the plant which 
is here used for a practical purpose. 


Construction and Operation of Plant 


The still is made of a steel cylinder 
having a diameter of three feet and a 
length of four feet and eleven inches. 
It formerly did service in a West In- 
dian sugar central, and was purchased 
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for its present use at a price of $50, 
representing junk value. The still is 
placed over a brick oven five feet seven 
inches long, four feet sir inches high 
and five feet wide, in which is installed 
an oil burner which affords a primary 
heat ranging up to 165® C. At that point 
in the refining operation the gas- 
oline cut is ended and steam is intro- 
duced as a superheating element in dis- 
tilling over the kerosene-solar oil cut, 
which is usually ended at a temperature 
of 208° C. 

Being situated near a boiler plant 
used in routine production operations, 
the refining plant includes no invest- 
ment in boilers, as surplus steam is bor- 


. rowed from the nearby plant. This ac- 


counts in a measure for the small 
amount of capital required to build the 
plant, and, likewise, for the low cost 
of operating it. 

Galvanized ir oncistrens having a ca- 
pacity of 400 gallons each are used as 
run-down tanks; and the condensing 
coils, which are made of two-inch pipe, 
are placed in a similar tank. A 65-bar- 
rel Parkersburg steel tank is used as 
a crude tank. It is fitted with a gradu- 
ated gauge-glass for use in regulating 
the charge to the still. The capacity 
of the tank having been calibrated in 
inches, it is a simple matter to meas- 
ure the charges of 175 (Imperial) gal- 
lons per batch. 

The charging line and residue line 
are of two-inch pipe. A four-foot nip- 
ple of six-inch casing, filled with iron 
turnings from a lathe, does duty for 
the present as a fractionating column; 
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SMITHSTEEL 


Pressure | 
Vessels are 
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(Patented) 


More than 500 Smithsteel Vessels 

are operating as cracking stills in oil 
refineries. Each unit is subjected to the 
most severe and varied conditions ranging in 
pressures up to 600 pounds per square inch 
at temperatures up to 900 degrees. All of 


them are OVI THWELDED (Patented ) 


The greater freedom from limitations of 
design, size and shape secured in Smithsteel 
Pressure Vessels for all phases of oil cracking 
is due to the process of fabrication, that is, 


SMITHWELDING. 


A. O. SMITH CORPORATION, Oil and Gas Field Products Division 
General Offices—Milwaukee, Wis. District Offices at Pittsburgh, Tulsa, Dallas, Los Angeles 
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and a joint of six-inch pipe serves as a 
smokestack. 


The still’s safety-valve, which of ne- 
cessity is one of the most important 
features of such a plant, is made of a 
1%4-inch tee, in the top end of which 
is screwed a 1%4-inch plug with a hole 
in the center, through which protrudes 

















a %-inch valve stem weighted with 
four pounds of metal. Thus, when the 
pressure within the still exceeds four 
pounds, the valve lifts and permits it to 
escape safely. 

The oil-burner, also home-made, is 
likewise worthy of attention. Starting 
with the steam line, which is made of 
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%-inch pipe, we find it fitted with a 
tee of the same size, into which are 
screwed two short nipples of %-inch 
pipe, forming the shell of the burner. 
The inlet end of the shell is made of 
a %-inch by two-inch nipple and a %- 
inch by %-inch reducer, into which is 
fitted a short length of %-inch pipe, 
forming the spindle of the burner. The 
end of the spindle is beaten down to an 
opening of 1-32-inch in diameter, 
through which the fuel is discharged. 
The steam passes through the %-inch 
shell, and the fuel through the 4%-inch 
spindle. 

The “look-box” is made of a nine- 
inch nipple of eight-inch pipe, with 
flanges on each end. A ¥%-inch plate 
forms the bottom of the box, and a 
pane of glass the top. From it extend 
three pipes to the run-down tanks, one 
for gasoline, one for the kerosene-solar 
oil mixture, and another for the “slops” 
or distillate. 

A further ingenious use of pipe, the 
oil producer’s staple commodity, is 
made in the construction of the shed, 
which affords the only shelter required 
in the tropical cilmate. The corner 
posts and uprights are made of three 
inch pipe, and the rafters are of two- 
inch pipe. The roof is made of corru- 
gated iron, so the entire structure is 
fireproof. 


Cheap Insulation 

Northern visitors are impressed by 
the local use of mud and grass for the 
insulation of steam lines. A very tough 
native grass is puddled with mud or 
clay, the purpose of the grass being to 
serve as a binder to prevent the clay 
from peeling off when dry. The mixture 
is applied as a coating about one or one 
and one-half inches thick, ropes of it 
being twisted around and around the 
steam pipes, where it quickly dries and 
forms a lasting insulation, having a tex- 
ture not unlike the adobe bricks of 
West Texas. It costs about one cent 
per foot to apply, and is practically as 
good as asbestos. 





California Petroleum Corporation is 
spending $200,000 for the recondition- 
ing and installation of new refining 
equipment at its Sunburst, Montana 
plant. This plant was recently pur- 
chased by the California Company 
from the O’Neil Brothers. The prin- 
ciple changes consist of the installation 
of Foster tube stills and conjunctive 
equipment, replacing the present shell 
still batteries, which will make the 
Sunburst plant conform in design with 
the other refineries of the Cal-Pet or- 
ganization. Plant capacity is not to 
be increased materially, but will re- 
main near the present figure of 17,000 
barrels daily. It is planned to place 
the plant in operation January 15, 1928. 
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ORE Brown Pyrometers 
are in use today, 
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Seminole, With 47 Operating Plants, Is Important 
Natural Gasoline Source 


The Seminole area, Oklahoma, has, dur- 
ing the past few months become a factor 
of importance in the production of natural 
gasoline, as well as a disturbing element in 
crude oil production. 

The area is credited with 47 operating 
natural gasoline plants which have an ag- 
gregate production of 804,200 gallons of 
gasoline per day, and with what is be- 
lieved to be five additional potential pools 
being held in check by curtailment agree- 
ments, it is highly possible that when the 
time comes for releasing the production 
of the new areas, the gasoline plant in- 
stallations and daily production may in- 


crease well above present figures. Rapid 
decline of oil production in the present 
fields may, however, offset increased 
gasoline production subsequent to gas lift 
methods, which will augment gasoline 
production in the new pools yet to be ex- 
ploited. 

Rapid development and adaptation of 
the gas lift method of producing oil in 
the Seminole area has been conducive to 
increased yields of gasoline in the district. 
The natural gas in many plants is stripped 
of its gasoline content in both absorption 
and compression types of plants, return- 
ing the residue gas back into the well, 











Wherever it is a question of pack- 
ings within the producing or re- 
fining fields, more and more are 
turning to Crandall. Lower main- 
tenance cost, more efficient oper- 
ation—and more ecénomical re- 
sults, obtained through the use of 
these packings is bringing a daily 
increase 


fields. 
All kinds of packings for all kinds 


of conditions, covering every 
phase of your industry, will be 
found fully detailed and explained 
in the new one hundred and 
eight page catalog. 
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In the interest of your own bet- 
terment of operating conditions, 
we suggest that you send for a 
copy of this book (no obligations) 
and have it at hand when the 
next packing question arises. 


VALUE FIRST 


CRANDALL PACKING COMPANY 
Palmyra, New York 
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which repeated circulation of gas en- 
riches it in gasoline content with each 
pass through the well. 

Sinclair Oil & Gas Company, with five 
major plants, is leading the area in pro- 
duction of natural gasoline, having a total 
daily production of 280,000 gallons, 

Carter Oil Company ranks second in 
gasoline manufactured, and from seven 
plants contributes 184,000 gallons of the 
total, 


Indian Territory Illuminating Oil Com- 
pany has third place with a gasoline pro- 
duction of 103,000 gallons from 10 plants. 

Especially in the Bowlegs pool of the 
Seminole district is gasoline production 
augmented by reason of recycling of nat- 
ural gas through the oil wells in gas lift 
systems. After the gas is treated in the 
gasoline plant it is returned to the many 
leases to compression plants and boosted 
to pressure sufficient for flowing the 
individual well. Leaving the well again 
the enriched gas returns to the gasoline 
plant where the process of denuding is 
again carried out. Carter Oil Company 
has four gasoline plants in the Bowlegs 
area. Forest E. Gilmore & Company is 
operating three plants in the same area 
extracting gasoline from recycled gas. In- 
dian Territory Illuminating Oil Company 
operates 10 plants in the field. 

Gasoline production for the district by 
companies follows: 


Amerada Petroleum Corporation.. 40,200 


Barnsdall Oil Company .......... 27,000 
Career tie Crean io 184,000 
Crosine: Be Be Orat ooo. ok iS. wide % 10,000 
Empire Gas & Fuel Company .... 49,000 


Forrest E. Gilmore & Company... 21,000 
Gypsy Oil Gompatty os. 0.5 oe occas 20,000 
Indian Territory I. O. Company. ..103,000 


Independent Oil & Gas Company.. 6,000 
Magnolia Oil Company ........... 10,000 
Pure Ol Company 2c. 668 os ken 44,000 


Roxana Petroleum Corporation.... 10,000 
Sinclair Oil Company 


Total gallons 


Most of the gasoline produced in this 
comparatively new natural gasoline manu- 
facturing district is shipped out in tank 
cars from company plants located near 
railroads, which act also as concentration 
points for storage. Some of the gasoline 
is pipe lined out of the district, and a por- 
tion of the production is mixed into the 
crude oil and the blend pipe lined from 
the district to refining centers. 





Monthly meetings of the California 
Natural Association will be 
continued this year, but date of meet- 
ing is changed to the second Thurs- 
day in each month instead of the third 
Thursday, it was announced by I. B. 
Funk, chairman of the _ publication 
committee. Mr. Funk, formerly vice- 
president of the association, has re- 
signed that position due to press of 
his engineering business. The Cali- 
fornia association which was organ- 
ized a little over a year ago has grown 
rapidly to its present member status 


of 400. 


Gasoline 
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TRANSIT 
Pumping-Out Pumps — 





Pumping out pumps are used to remove 
the tar and residual from various types of 
oil stills. This can be, and oftentimes is, 
one of the meanest jobs around a re- 
finery. It requires a special pump to do 
this work successfully. 


TRANSIT Block Valve Pumps have large 
rectangular valves as large as your feet, 
but no guards, no stems, no springs, nor 
separate seats to loosen by reason of the 


expansion of the fluid end from the hot 
tar. The valve seats are integral with the 
fluid cylinder casting. There is no trouble 
from expansion regardless of the heat of 
the fluid pumped. 


Removing any valve chamber cover gives 
access to both an intake and a discharge 
valve, for inspection or removal. 


These pumps are the solution of the 
pumping out problem, and they are low 
in price. 


Descriptive matter on these pumps on request. 


j -. | NATIONAL TRANSIT |; ——~ | 
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Laboratory Apparatus tor Testing 
Filtering Clays 


By C. F. BARB, 


Instructor in Department of Petroleum Engineering, Colorado School of Mines 


HE apparatus described here has 
been developed in the Petro- 


leum Engineering Department 
of the Colorado School of Mines for 
making rapid and accurate tests of 
clay samples that may have value as 
filtering agents for petroleum products. 


This apparatus itself (see Figure 1) 
consists essentially of an electrically 
heated agitator made of an 18-inch 
length of 4-inch pipe with a cone bot- 
tom discharging through a %-inch nip- 
ple. A steel head is welded in the top 
of the agitator and a %-inch pipe runs 
through the head to the extreme bot- 
tom of the cone. This pipe carries the 
agitating vapor which may be steam, 
natural gas, carbon dioxide, air or 
other mediums. Steam is satisfactory 
for agitating temperatures above 300 
degrees F., and air for temperatures 
below that point. Natural gas is per- 
haps the best all-around medium and 
gives a sweet finished product. 

The agitator discharges through the 
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FIGURE 1 





¥%-inch nipple at the bottom into a 
filter chamber made of an 8-inch length 
of 4-inch pipe with a steel head welded 
in. An iron gas cock is placed be- 
tween the filter and the agitator and 
is closed while the oil-clay mixture is 
being agitated. 

The plate of the filter is an 8-inch 
cast iron disk with a %-inch hole in 
the center, and is held against the filter 
bottom by two %-inch bolts as shown 
in Figures 1 and 2. A disk 3% inches 
in diameter is cut out of heavy wire 
screen and has a tin clip soldered in 
the center. This clip fits the %-inch 
hole in the center of the cast iron disk 
and keeps the screen in the center of 
the plate. It also keeps the screen 
clear of the walls of the filter when 
the plate is in place. The filter cloth 
is heavy canvas or regular plate cloth 
and fits on top of the screen, but is 
pinched between the plate and the fil- 
ter bottom when the nuts are set up 
on the holding bolts. 


The photograph shows the complete 
assembly mounted on a 4-inch channel 
beam which makes it easily moved. 
The complete unit weighs about 100 
pounds and has been tested at a work- 
ing pressure of 80 pounds per square 
inch. Filtering pressures, however, 
seldom run above 50 pounds per square 
inch unless the oil is very viscous. 
The unit is suitable for clay pulp treat- 
ment of oils as well as for dry agita- 
tion and filtration. 


The method of operation is briefly 
as follows: The cock A in Figure 1 
is closed and the agitator is charged 
with the oil-clay mixture through the 
opening B, the agitating gas being 
turned on immediately at valve V to 
prevent the clay from settling out. 
The gas escapes through the valve C. 

The electric heater H is turned on 
and the mixture is heated until the de- 
sired temperature, as indicated by the 
thermometer in the well T, is reached. 
If a very short period of agitation is 
desired, it is best to pre-heat the agi- 
tator and the oil-clay mixture sepa- 
rately to the required temperature. 


While agitating the mixture, the fil- 
ter plate is assembled and set up, and 
as soon as the agitation is complete 
the valve V is closed, the cock A is 
opened and the mixture dropped into 
the filter chamber O. After allowing 
the agitator to drain for a moment, 
and also giving some of the clay a 
chance to settle out upon the cloth, 
the valve C is closed and the cap 
screwed upon the charging opening B. 





Air is then admitted to the top of the 
agitator through the valve M and the 
oil-is forced through the filter cloth 
while the clay forms a cake upon it. 
It takes only a few minutes to filter 
and the agitator is then ready for a 
new charge. The clean oil from the 
filter is caught in a beaker W. 


The agitator may be charged and 
put in operation while the filter is 
being dumped, and tests may be run 
very rapidly if desired. The agitator 
charge may run from one pint to one- 
half gallon, depending on the size of 
sample required. One quart of stock 
gives sufficient sample in most cases. 


This apparatus has been used for 
testing the efficiencies of unknown 
clays by first making up a series of 
colors from one stock and a good Flor- 
ida earth, using different quantities of 
earth per unit volume of oil. Sam- 
ples have been made, using from five 
pounds of earth per gallon down to 
one-half pound per gallon on a very 
dark lubricating oil stock. These sam- 
ples are sealed and used as standards 
for comparison. The darker samples 
are also diluted with water white nap- 
tha and additional samples made as 


FIGURE 2 
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Make This Your Special Car Supply 











The North American Car Corporation offers 
many sound services to shippers, but all are auxil- 
lary to the main department of its business—the 
leasing of cars. 


North American tank cars vary from 4,000 to 
10,000 gallons in capacity. They are available in 
insulated and standard types, are of latest design 
and maintained in first-class. condition through 


periodic visits to the three fully equpped North 
Amercan shops. 


In addition to tank cars, North American oper- 
ates special refrigerator and Palace poultry cars. 
All are leased at reasonable rates for long or short 
terms. The lessee exercises the advantage of own- 
ership without the disadvantages and without the 
huge investment that actual ownership involves. 


If you have not yet investigated this important phase of trans- 
portation, you will find it decidedly worthwhile to do so now. 


CAR SHOPS: * EXPORT TERMINALS: 





Chicago, Ill. or 
Tulsa, Okla. 

Blue Island, Ill. 

North Judson, Ind. 

Coffeyville, Kan. 


Executive Offices: 





CORPORATION 


CHICAGO, ILL. 


Bulk Stores: Cutcaco, Itu., Tutsa, OKLA. 


Mention Where You Saw the Advertisement 


New Orleans, La. 
Galveston, Texas 
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color comparisons are very difficult on 
dark stocks. 

In running unknown clays, a ratio 
of three pounds of clay per gallon of 
oil is used, and if the resulting oil has 
a color comparing closely with that 
of the oil obtained from the standard 
earth on a two pounds per gallon 
basis, the efficiency of the unknown 


clay is called 66 per cent. This method 
of comparison may be changed as de- 
sired, but has been found satisfactory 
here. Color. gomparisons are made in 
test tubes, *rather than in oil sample 
bottles, because of the gerater accu- 
racy. If still greater accuracy is de- 
sired, the Tag-Robinson colorimeter 
for lube oils is recommended. 
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The students of Petroleum Engineer- 
ing use this apparatus in regular lab- 
oratory work, and it has been found 
to be a great time saver over the 
o'd methods, especially where working 
samples are desired. The difficulties 
met in using the pumps which are 
found on most laboratory filters are 
avoided entirely. 


Static—What It Is and How 
It ls Produced 


OW that we are living in an age 
N when electricity plays such a fa- 

miliar part of our lives it be- 
hooves us to know something about. it. 
And that is what this discussion is about. 
But I warn you at the start, do not ask 
for a picture of the true nature of elec- 
tricity. We do not know. It is as mys- 
terious as life, light, gravity and heat. The 
things we do know are the laws govern- 
ing its various manifestations. Knowing 
the conditions of its production and use, 
results can be determined with certainty. 


But to tell all the laws, all the ways 
electricity can be produced artd used, is 
not possible. It is too much for a short 
paper like this. There is the static or 
fixed electricity and the dynamic or cur- 
rent electricity. The latter is the kind 
which lights your home, runs your motors, 
etc., but it is built of the same stuff as 
static electricity. The difference is in 
the movement, like the automobiles held 
by the red traffic lights and the strea:n of 
cars when the green is on. Obviously it 
is easier to learn about an automobile at 
rest than one going 60 miles an hour, and 
so we shall start with the quiet, static elec- 
tricity. 

Everyone has rubbed a fountain pen on 
his coat sleeve and attracted bits of paper 
from the table or shuffled across the 
carpet to touch a friend and enjoy the 
ensuing spark. Some have seen the line 
of light as friction tape is pulled from its 
roll in the dark. And there is that start- 
ling source of electricity, a cat’s back 
stroked the wrong way, or the krinkling 
and snapping of our own hair just after 
it has been washed and dried.. Static elec- 
tricity is produced. by “riction between 
hundreds of bodies around us and is 
made known byits ability to attract other 
bodies or cause electrical sparks. 


Attraction and Repulsion 

It is very surprising, I own, but there 
are two kinds of static electricity, like 
male and female of the animal kingdom. 
The argument runs like this; two light 
bodies (pith balls are used in the labora- 
tory) are hung near each other ivy silk 
threads. One is charged with electricity 
sissies 

“Presented at the eighth annual meeting cf 


the American Petroleum Institute, Stevens 
Hotel, Chicago, December 6, 7 and 8, 1927. 





By DR. J. BARTON HOAG* 
University of Chicago 





Let two or a dozen natural gaso- 
line plant engineers enter a discus- 
ston and static electricity will soon 
force itself to the forefront. Asa 
plant problem it ts a mystery. Its 
control, ltkewise, offers serious 
problems. 
| In this paper, Dr. J. Burton Hoag 
| admits that static, like other forms 

of electricity, must remain a mys- 

tery. It defies complete under- 
| standing. 
But static electricity in this paper 
| has at least a few folds of the cloak 





of mystery removed. The paper al- 
lows some closer views of this mys- | 
terious subject. 
These may help the natural gaso- | 
line plant engineer to overcome to | 
some extent the hazard of static. | 


THE EDITOR. 





by touching it with a sealing wax stick 
just rubbed with fur. The other is charged 
with electricity from a glass rod just 
stroked with silk. Immediately the two 
pith balls draw near each other. But if 
both have been charged from the wax or 
both from the glass rod they would fly 
apart. Sometimes attraction, sometimes 
repulsion, and therefore there is a differ- 
ence in the charges from the glass and the 
wax. That of the glass is arbitrarily 
called plus or positive and that of the wax 
is minus or negative. The positive elec- 
tricity repels the same kind but attracts 
Similarly the negative re- 
but attracts the 


the negative. 
pels negative opposite 
kind. 

When a body is neutral (has no elec- 
trical charge) there are equal amounts 
of positive and negative electricity on it. 
When it is positive there are more positive 
charges than negative and vice versa. The 
process of charging a body is to strip off 
some of the charges and leave an excess 
of the other kind or to add some charges 
to it. Then, you say, if we rub wax with 
fur and the wax shows a negative charge 
the fur should show a positive charge. It 
does. Furthermore, the strength of the 
positive on the fur is the same as that of 
the negative on the wax. Charges always 





go in pairs, equal and opposite. Have 
you ever watched a man put a sign on 3 
store window using gold foil and seen 
how carefully it must be handled because 
of the static charges causing it to fly 
toward or away from the hand, the win- 
dow, etc.? In printing newspapers static 
electricity builds up on the sheets causing 
attractions and repulsions, making the pa- 
per hard to handle. They collect the 
charges on the paper and run them with 
wires to the ground where they can do 
no harm. 

The strength of a charge is measured 
with an electroscope. This is a simple but 
extraordinarily sensitive instrument. 


Drawing of an Electroscope 

The gold or aluminum foil leaves are 
hung together in a metal box (to keep 
away air currents and extraneous effects). 
If one touches their metal support with a 
fountain pen just rubbed on the sleeve 
the leaves fly apart, for they are both 
charged with the same kind of electricity, 
which always caused repulsion. The far- 
ther apart, the greater the charge. The 
radioactive substances such as_ radium, 
send out charged particles whose action 
on the electroscope leaves gives a measure 
of the amount of the substance on hand. 
The instrument will measure a smaller 
bit of radioactive substance than a very 
good chemical balance. It can even detect 
a millionth of a millionth of a pound of 
radium. 

But there is more to this story of 
charges attracting their opposites. If the 
charged sealing wax is merely brought 
near, without touching the electroscope, 
the leaves diverge. The leaves were net- 
tral and hanging peacefully until the nega- 
tive charge of the wax repelled the nega- 
tive charges on the top of the support of 
the leaves, forcing them down to the bot- 
tom. Then the minus of one leaf repelled 
the minus of the other and they flew 
apart. When the wax is removed the 
negative can return to its normal posi 
tion, making the leaves neutral all ovef 
so that they collapse. But with the wax 
present the lower end of the leaves are 
negative, the upper are positive. This 
separation of the charges in a neutral 
body is called induction. These induced 
charges are not permanent but disappeat 
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if the charges which caused them are re- 
moved, whereas friction produces fixed 
charges. 

There is one more point to,make in 
this connection. Bring the wk, which 
has been charged negatively, near a long 
brass tube so as to drive its negative 
charges to the far end, leaving the near 
end positive. Touch the far end with 
the finger or connect it to the ground 
with a wire, when the negative charges 
will be driven still farther away, into the 
body or to the ground. Now remove the 
finger or connection so that they cannot 
get back. This leaves an excess of posi- 
tive charge on the tube. Thus a body can 
be charged with static electricity if 
grounded for a short time while another 
charged body is in the vicinity, although 
not actually touching it. 


Production of Static Electricity 

One must distinguish between the origi- 
nal source of electricity and the transfer- 
ence of charges to other bodies. Rubbing 
two bodies together creates equal but op- 
posite charges on them, whereas, direct 
contact of a charged body with a neutral 
body or permanently charging by induc- 
tion are methods used after the original 
charge has been produced. It is natural 
that one should ask what other ways than 
friction can be used to produce a charge 
of electricity. There are many (besides 
the batteries and dynamos used to create 
dynamic electricity). The flame from a 
burner always creates charges of electric- 
ity in the air around it. Charges of elec- 
tricity come off hot wire filaments in or 
out of a vacuum. A beam of X-rays, 
passed through a gas such as air, stir up 
eharges of electricity. Ultraviolet rays do 
the same and, falling on a clean metal 
surface, can knock out bits of electricity. 
This last is used in photo electric cells 
employed in television. Rays frem ra- 
dioactive substances, passing through a 
gas, give rise to charges. Charges of elec- 
tricity, moving very rapidly in a vacuum, 
are known to knock others out of neutral 
atoms. Mercury, rolling back and forth 
in a partially evacuated tube, causes a 
faint luminosity in the remaining gas. A 
copper ball, rotated very rapidly in air, 
builds up a charge. 


As a general rule these methods pro- 
duce only a very small amount of elec- 
tricity. It is only when a considerable 
quantity of plus and minus accumulate 
near each other and try to combine that a 
spark occurs. This building up of two 
opposite charges near each other has not 
been studied sufficiently as yet. Wim- 
hurst has devised a static machine which 
can build up sufficient charge to break 
down the air resistance and cause a spark 
several feet in length. 


Oil and Static 

Now, if water or oil is sprayed from an 
atomizer such as found in “my lady’s bou- 
doir,” the particles are found to be 
charged with a small amount of electricity. 
Using oil drops, Professor Millikan, at 
the University of Chicago, measured the 
charge and found that it was always one, 
two, three or more times a very small 


amount. This very small negative unit of 
electricity is called the electron and is 
found as a common constituent of all 
bodies. And again, if a gas such as car- 
bon dioxide, is allowed to suddenly ex- 
pand from its tank into a bag, sparks 
half an inch long can be drawn off. Ina 
cloud the water particles are blown 
about and broken up by the wind, spray- 
ing in all directions. As a rule the 
charges so set up make the cloud nega- 
tive on the bottom and positive on the 
top, although the reverse may occur oc- 
casionally. Charges are induced on the 
ground just under the cloud and others 
come down with the rain so that suf- 
ficient accumulation takes place to cause 
a lightning stroke. Once, on top of a 14,- 
000-foot peak in Colorado I observed the 
sharp points of the rocks fairly spitting 
fire as the static electricity leaked off. 
My hair stood on end and sparks half an 
inch long snapped off my fingers, ear 
and nose. Needless to say I didn’t stay 
there long. 


Movement of Electro Static Charges 


As mentioned at the beginning of this 
paper, electricity is electricity, whether 
static or dynamic. But there is a differ- 
ence in the rate at which the charges 
may flow and in the push behind them. 
When static electricity moves there is a 
big push behind it so that it all goes in a 
hurry. (A lightning flash lasts from one 
one-hundredth to one ten-thousandth of a 
second.) But compared to the long, 
steady output of a big dynamo there isn’t 
a great deal of electricity involved. When 
dealing with solids the conductivity is rea- 
sonably fixed. Thus all metals are good 
conductors, charcoal is fair, while dry 
wood, silk, various oils, wax, mica, sul- 
phur, rubber, glass, etc., are good insula- 
tors. There are no perfect conductors nor 
perfect insulators. It is not known just 
why different substances have different 
conducting and insulating properties. They 
just do. If we put a piece of glass plate 
in the spark gap of a Wimhurst machine 
the electricity prefers the long path 
around the edge of the plate to the short 
one through it. If the glass is heated al- 
most to melting the electricity passes 
through it. A little moisture on the cold 
glass plate and the spark jumps to the 
water, follows it as far as possible and 
then leaps through the air to the other 
electrode. Water vapor in the air (on a 
humid day) makes it a better conductor. 


Any one gas conducts differently from 
any other, but the phenomena is not at all 
simple. For example, if one connects two 
wires sealed in a glass tube several feet 
long, across the terminals of a static ma- 
chine one finds that as the air is pumped 
out of the tube the electricity prefers the 
long tube to the inch or so directly in the 
spark gap. Beautiful effects are obtained 
with different gases in twisted tubes and 
are often used in street signs. And so, 
the conductivity of a gas depends on its 
pressure. Further—if the pumping is car- 
ried very far so that an unusually good 
vacuum is produced, the gas again be- 
comes a poor conductor. 

Certain conditions cause burning and 
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explosions of the gas when the electricity 
goes through it. Take that cigar lighter 
which never works outdoors in the wind, 
because the vapor is all blown away be- 
fore enough can accumulate to take the 
spark. Again, suppose a mixture of oxy- 
gen and hydrogen gases are enclosed in a 
spark chamber (like the cylinder of an 
automobile). If there are two parts of 
hydrogen and one of oxygen a violent ex- 
plosion occurs when a single spark passes 
through. But when the percentage mix- 
ture is not so adjusted it may take a 
whole succession of sparks to set it off. 
Powerful sparks, passed through com- 
pound gases (such as ammonia, clefiant 
gas, etc.), break them up into their con- 
stituent parts. 


Distribution of Charges on Different 
Objects 


Static electricity stays on the surface 
of objects and collects with greatest den- 
sity at the smaller parts. This means that 
the inside of a wire cage is completely 
free from static electricity. A canary will 
be just as safe inside a grounded cage of 
closely woven wire with two inch sparks 
jumping all around outside as under or- 
dinary home conditions. Delicate elec- 
trical instruments, such as the electro- 
scope, are often shielded in this way. The 
shield is spoken of as a Faraday cage. 


Then, too, static electricity piles up on 
the sharp points of an object and may 
even leak off. Take two short wires, 
cross them at their centers making a 
right angle with each other, bend each of 
the four sharp ends, pivot it carefully at 
the center, connect it to a static machine 
in operation and watch it whirl around. 
As the electricity piles up on the ends and 
leaps off it kicks back on the wire just as 
a man shoves on a rowboat as he steps 
ashore. Or fasten a needle on one termi- 
nal of a static machine, put a candle near- 
by and watch the flame bend over as the 
“electric wind” hits it. 


So, if we put up on a house a number 
of sharp points, all carefully connected 
with good wire to the ground, any charge 
which would have built up will slowly 
leak off. The purpose of a lightning rod 
is not so much to carry the lightning 
stroke to the ground as to prevent it by 
preventing the building up of two oppo- 
site charges, one on the cloud and the 
other on the ground. Imagine a large wa- 
ter tank, with water pouring in from 
above until such a level is reached that 
the tank breaks its supports and crashes 
to the ground. To prevent this one could 
build stronger supports or let some of the 
water run out. The supports correspond 
to the resistance of the air, which varies 
a great deal and is particularly low when 
there is considerable water vapor in the 
air. Once a break does occur the resist 
ance becomes very much lower, due to the 
charged particles formed in the air by the 
first charges getting across. | Then the 
electricity fairly pours down in its low 
resistance path. The lightning rods servé 
as holes in the bottom of the water tank, 
preventing too great a piling up of the 
charge. These sharp rocks on the moun- 


enou 
than 
faste 
char, 
prote 
insta 
today 


Ste 
Ways, 
bodie 
alway 
Other, 
trans} 
neutr: 
menti 
tion oO 
dition 
With ; 
discus 
Static 
body 
bodies 
It is 
lead tc 








ame me SS 


‘7 


. of 
y at 
line 
ind. 
and 
t as 
teps 
rmi- 
ear- 
the 


nber 
cted 
arge 
owly 
rod 
ning 
it by 
yppo- 
| the 
» Wa- 
from 
that 
ashes 
could 
f the 
spond 
varies 
when 
n the 
-esist- 
to the 
yy the 
n the 
s low 
serve 
é tank, 
»f the 


moun- 








JANUARY, 1928 


A Gulf Publishing Company Publication 





87 


Design and Operation of the Palmer 
Corporation Plant 


By W. F. FULTON, 


Chemical Engineer of The Palmer Corporation 


Louisiana the gas wells produce 

from a depth of 4400 feet. The gas 
contains from 600 to 800 gallons of 
gasoline to the million cubic feet. Be- 
sides this the wells make from 100 to 
300 gallons of liquid drip or natural 
gasoline, which brings the total up to 
1000 gallons per million cubic feet. This 
is considered very rich gas in North 
Louisiana, as most of the gas contains 
only about 200 to 500 gallons per mil- 
lion cubic feet. 


| N the Cotton Valley field of North 


The above figures are based on a 
special test which we find will give the 
gasoline content of high pressure lean 
gas, and will give the total gallons per 
million that the plant actually makes 
from the gas. The standard charcoal 
test gives results that are too low for 
use. In the above case the standard 
test would indicate only 450 gallons 
per million, while the plant makes 870 
gallons per million, or a difference of 
420 gallons, or 93.3 per cent more gaso- 
line. This is based on the gas alone 
without the drip gasoline, which drip 
when added brings the productoin up 
to 1070 gallons per million feet. 

With the above gas for raw material 
we built a plant to extract the maxi- 
mum amount of commercial gasoline. 
The plant consists of four 30-inch di- 
ameter by 30 feet high specially de- 
signed absorbers made from 30-inch, 








tain make very good dissipaters of the 
electricical charges and the chances of a 
lightning stroke were comparatively small. 
Of course if the leakage is not fast 
enough so that the water comes in faster 
than it leaks out, or the charges pile up 
faster than they are dissipated, the dis- 
charge will take place. The problem of 
protecting large areas with a minimum of 
installation cost is only partially solved 
today. 

Summary 

Static electricity is produced in many 
ways, chiefly that of friction between two 
bodies. Equal and opposite charges are 
always created. Like charges repel each 
other, unlike attract. Charges may be 
transterred directly or by induction to 
neutral bodies. Several methods are 
mentioned where considerable accumula- 
tion of static electricity is possible. - Con- 
ditions for sudden transfer of the charge, 
with resulting sparks and explosions, are 
discussed. Finally the accumulation of 
Static charges on the smaller parts of a 

dy and on the surface of enclosing 
dies is pointed out. 


It is hoped that this information may 
fad to many practical applications. 


high-pressure pipe, with all seams 
welded. The oil level being controlled 
by special oil traps; the oil is circulated 
by 12x6x12 outside packed, high pres- 
sure pumps, which have been in ser- 
vice for 18 months without repacking. 
The saturated oil flows to a vent tank 
and from the vent tank to the ex- 
changers, which are 18 inches in di- 
ameter by 18 feet long, containing 96 
three-fourths-inch steel tubes welded in 
heads placed 12 inches from each end. 
The baffles run parallel to the tubes. 
Four exchangers are used and one is 
employed as a dephlegmator. A vertical 
steam still six feet diameter with a 
capacity of 10,000 gallons per day 
comprizes the distillation unit. The 
condenser and cooling coils are made 
from standard two-inch pipe welded in 
sections and manifolded into units of 
different sizes for condenser coils. The 
gasoline receiving tanks are made to 
stand the different pressures we use in 
condensing the gasoline, as it comes 
from the still. Each tank is equipped 
with a trap for removing the gasoline 
continuously from each tank to the 
storage tanks. Traps are used, be- 
cause the moving parts are all enclosed 
inside of the trap and there is no dan- 
ger of gas pressure passing through to 
the still and vent tanks: 


Plant Operating Method 
The gasoline vapors are condensed 
under pressure furnished by a two-stage 
steam driven compressor (12x6x12). 
The power is furnished by three 65 
horse-power oil field type boilers. 


The operation of the plant is as fol- 
lows: The incoming gas passes through 
a special drip of company design which 
removes the liquid gasoline from the 
gas, the liquid being trapped in the 
vent tank and mixed with the saturated 
oil going to the still. The gas, scrubbed 
free of the liquid, is passed to the ab- 
sorbers as follows: 3,500,000 cubic 
feet is passed through each of the two 
absorbers and then rerun through 
the other two absorbers. The ab- 
sorption oil is circulated, as follows: 
3,000 gallons per hour divided up, 1,000 
gallons per hour through each of the 
first absorbers and 500 gallons per hour 
through each of the rerun absorbers, 
making a total of 72,000 gallons of oil 
per day or approximately 10 gallons 
per gallon of gasoline produced. The 
saturation of the oil to the still is 10 
per cent, due to the fact that the drip 
gasoline is added to the absorption oil 
in the vent tank. The temperature of 
the oil entering the absorbers is 80 de- 
grees F. The temperature of the oil 
out of the e>.changers is 210 degrees F. 


Oil from the still is 280 degrees F. 
Oil to the cooling coils is 210 degrees 
F. Oijl out of cooling coils is 82 de- 
grees F. Atmospheric temperature is 
84 degrees F. Water from wells is 68 
degrees F. 

The vapors leaving the still are 240 
degrees F, and leaving the dephleg- 
mator the vapor temperature is 210 
degrees F. The vapors are then passed 
to the low pressure coils which are 
kept at 25 pound pressure (this being 
the same pressure that is kept on the 
still—the vent tank is kept at 55 
pounds pressure). The gasoline tsat 
is condensed in the low pressure coils 
is collected in a receiving tank and 
trapped to the storage tanks continu- 
ously. The vapors from the low ,-res- 
sure tank are passed to the low side of 
the compressor and are compressed to 
60 pounds, then passing through more 
cooling coils. This gasoline is collect- 
ed the same as the low pressure con- 
densate and passed to storage. The 
vapors from this tank are passed to 
the high side of the compressor and 
compressed to 200 pounds. This liquid 
is then expanded back into the low 
tank causing condensation of the low 
pressure gasoline and the refractiona- 
tion of the high pressure gasoline, 
which passes through the system again 
and then is vented. All of the vapors 
from the storage tanks; which are kept 
at 15 pounds pressure, are vented into 
the compressor for rerunning. 


Temperature Control Automatic 

In control of the product to make 
recovery and end point, the pressure 
and temperature is varied to suit the 
product. All temperatures are main- 
tained by automatic control instru- 
ments. 

The exhaust steam is condensed and 
condensed, hot water used in boilers, 
A steam preheater is not used for the 
oil before it goes into the still as this 
is not necessary due to the efficiency 
of the heat exchangers. 

At present the gasoline is condensed 
as follows: About 60 per cent, which 
is derived from the absorption proce- 
dure, is conednsed in the low pressure 
coils and about 40 per cent is con- 
densed in the high pressure coils by 
recompression of the gasoline vapors. 
The gasoline in the low tank is 75-85 
gravity and the gasoline in the inter- 
mediate tank is about 94 gravity. The 
high gravity gasoline is about 100 to 
110 gravity. 

Daily operations are: 

Gas passed (2 Ib. base) 7,000,000 cu- 
bic feet. 

Gasoline produced, 7500 gallons. 





y* truth is that the poli- 
ticians have made it almost 
impossible for the industry to 
do anything to protect itself or 
the public. 


“In strict justice the next 
move is up to the public, though 
no one would advise, until that 
move shall be made, delaying 
the doing of anything that the 
industry can do. 


“But the oil industry has the 
right to demand that the pub- © 
lic shall treat it fairly. Let not 
the public or its representatives, 
threaten this industry with 











asphyxiation, through control 
by state commissions, if it shall 
not restrict production, and 
continue to hold over it the 
menaces of corporate deaths 
and felons punishments if it 
Shall adopt the only possible 
means to restrict production.” 


Extract from a paper addressed by Mr. F.C. Proctor 
to Mr. E.W. Clark, President, American Petroleum 
Institute, and appearing in the October 20, 1927 
issue of The Oil and Gas Journal 
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Gallons per million, 1070 gallons. 

The gasoline has the following prop- 
erties: 

Initial boiling point, 60 degrees F. 

Gravity: 87.5 degrees A. P. I. 

End Point: 345 degrees F. 

Recovery: 83-85 per cent. 

Residue: 1.3 per cent. 

Vapor Tension at 100 degrees F.: 
12 pounds. 

Doctor Test: Sweet. 

The gasoline made from gas coming 
from this deep sand has different 
chemical composition from the gaso- 
line made from gas production from 
other sands in this section: The 
chemical analysis of the low gravity 
gasoline is as follows: 

Aromatic hydrocarbons, 1 per cent. 

Naphthene hydrocarbons, 23.30 per 
cent. 

Paraffin 
cent. 

The plant operation is controlled by 
testing the denuded oil from the still 
by plotting the vapor pressure curve 
of the oil against the vapor pressure 
curve of new oil from storage, and if 
the vapor pressure curve of the de- 
nuded oil crosses that of the storage 
oil we know that the still is not re- 
moving the gasoline from the oil. The 
oils used is a paraffin base, 500 initial 
boiling point, and 37 gravity absorp- 
tion oil. 


hydrocarbons, 75.70 per 


Effective on Lean Gas 


It is believed that the plant which 
is described in this discussion will ex- 
tract lean gas with maximum results, 
and the improvements to come will 
consist of the use of special apparatus 
for the removal of the water from the 
oil before returning it to the absorb- 
ers from still—a single absorber that 
will give the benefit of rerunning in 
one absorber, heating the still with hot 
oil circulated continuously through a 
heater giving better control and less 
loss of heat through exhaust steam, a 
three stage compressor so that all vent 
gases can be put back in the line, also 
furnish more refrigeration for cooling 
vapors. 


In order that all of the gasoline is 
removed from the gas, the gas is re- 
run through two absorbers, bringing 
it in contact with fresh oil each time 
it passes through. In this way we re- 
move all of the gasoline and some wild 
gases which are not condensable. Now 
in the process of distilling this gaso- 
line from the oil we get a vapor that 
contains enough wild gases to raise 
the critical pressure of the vapors 
making it harder to condense, but we 
at the same time make the fraction- 
ation of the light vapors easier be- 
cause of the wild gases which tend to 
give us material for compression, and 
in the last stage of compression it 
gives us the benefit of a large quantity 
of high gravity product for expanding 
back into the low stage of the system. 
On the expansion of the light gasoline 


back into the low stage we cool che 
low stage gasoline and condense out 
more of the heavier fractions. At the 
same time we remove from the liquid 
expanded, the propane and other wild 
fractions, which are passed through 
the high pressure system again, and in 
this manner the propane is eventually 
worked out as vent gases. 


Vent Gas Control 


In the control of the vent gases we 
find that the gases, which are some 
times classed as “wild vapors” and 
which will raise the vapor tension if 
conednsed and put into gasoline, are 
not all wild but contain a large amount 
of commercial gasoline which is mixed 
with the wild vapors. To give an ex- 
ample of this: At one plant with a 
tail absorber, no compression system 
for condensation, the outlet of the tail 
absorber tested 3000 gallons per mil- 
lion. This plant was losing about 40 
per cent of the gasoline that it was 
possible for it to make, and loading 
loss and vapor tension of the gasoline 
made were very high, even though 
they did not use recompression meth- 
ods. 


The gravity of the gasoline made by 
the compression of the vapors is al- 
ways higher due to the large amounts 
of light gasoline they contain. This is 
a benefit to the refiner as he is selling 
his product on gravity and the higher 
the gravity of the natural gasoline the 
less he has to blend to make his zrav- 
ity up to that desired. This is another 
complaint of the operator against 
compression as they claim that the 
gravity is too high and that their loss 
will be too great. This is not true, as 
we have made gasoline that was 92 
gravity, with a vapor tension of 13 
pounds at 100 degrees F., and 60 per 
cent of this product was condensed at 
250-300 pounds pressure, the recovery 
of this gasoline being 90 to 93 per cent. 
We make a special product that is 90 
degrees Be. gravity with a vapor 
tension of four to five pounds’ This 
shows that it is possible to make very 
stable gasoline by compression of the 
still gases which are considered “wild,” 
even without the use of a stabilizer, 
which is not necessary for the produc- 
tion of stable gasoline. 


Special Test for Gasoline Content 

Our test for the gasoline content of 
gas was worked out in order that we 
might know the maximum amount of 
gasoline in any given gas, also the 
maximum amount that we could extract 
from that gas and sell as commercial 
gasoline. We found that the standard 
test for gasoline was very poor in- 
deed. We could not secure fromm it, 
just what quantity of gasoline, or the 
amount that would have to be con- 
densed with a compressor with our 
type plant. We produce 250 gallons 
per million on gas that showed 60 gal- 
lons per million by the standard test,-— 
on the other available gases we pro- 
duced only twice as much as the test 
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showed. In other words, the compo- 
sition of the gas, the composition of 
the gasoline removed, and the chemi- 
cal character of the gasoline, changed 
in different fields so that we had to 
devise a test that would give us the 
information we required from all gases 
available. 


After trying pressure distillation with 
the charcoal test, liquefaction. of the 
vapors with carbon dioxide, snow and 
ether, and other methods, we found by 
actual fractionation of the vapors re- 
moved from the charcoal, that a known 
quantity of gasoline was in the residue 
gas, and this figure checked with our 
plant production. However this nieth- 
od is too long and tedious for every- 
day use so we worked out the follow- 
ing test, which gives the same results: 


Three hundred c.c. of charcoal is 
saturated with the gas to be tested in 
the following quantities: If the gas 
runs from “dry” to 250 gallons per 
million we pass 15 cubic feet of gas 
through the charcoal in one hour. If 
the gas runs from 250 to 500 gallons 
per million we pass 10 cubic fect per 
hour and if the gas runs from 500 to 
1000 gallons per million we pass only 
five cubic feet per hour. The test 
lasting for one hour in all cases. 


The charcoal from the above proce- 
dure is not completely saturated as it 
is in the “four point” test, but it con- 
tains all of the light hydrocarbons as 
well as the heavy hydrocarbons in that 
portion of gas passed through it. Over- 
saturation of the charcoal drives out 
the light fractions of the gasoline and 
they are lost. This is true in most 
cases when the four point test is used. 
However in the four point test the 
gasoline condensed will be stable and 
a larger amount will condense due to 
the fact that the vapor from the char- 
coal is more concentrated, and con- 
tains no light fraction to lower the 
critical temperature, thereby condens- 
ing easier. 

The charcoal is placed in a 1000 c.c. 
Engler flask and 150 c.c. of glycerine 
is added. The flask is attached to a 
glass condenser tube 16 inches long 
and one-fourth-inch in diameter. This 
is enclosed in a glass jacket three 
inches in diameter and 10 inches long, 
the condenser being vertical. The end 
of the condenser is inserted into a 50 
c.c. graduate cylinder, which is en 
closed in an ice pack. The vapors that 
do not condense in the cylinder are 
conducted to a 50 c.c. cylinder contain- 
ing 40.5 c.c. of absorption oil. (The 
40.5 c.c. being used so that when the 
oil is cooled to 32 degrees F. the vol- 
ume will be 40.0 c.c. of oil in the cy! 
inder). This cylinder is also packed in 
ice, and the vapors absorbed until the 
volume reads 45 to 46 c.c.; Then the 
cylinder is removed and another cy! 
inder containing 40 c.c. of oil placed t0 
catch the vapors which is not cooled 
down, but left at atmospheric temper 
ature. At the end of the distillation 
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the sum total of the two rises in vol- 
ume of the cylinders plus the gasoline 
in the receiving cylinder are added to- 
gether and used as the volume of gas- 
oline recovered (without weathering). 
The gasoline collected in the iced cyl- 
inder represents the light gasoline in 
the gas, the second cylinder represents 
the intermediate gasolime and the con- 
densate in the receiving cylinder rep- 
resents the low gasoline in the gas. 
We find the above test will apply 
to any either low or high pressure gas, 
and will give results within a few gal- 
lons per million cubic feet of what an 
efficient plant will produce, also desig- 


nates the amount of gasoline that will 
have to be condensed with a compres- 
sor. And, as this is all we wish to 
know, we feel that the test is the best 
that can be used to determine the gas- 
oline content of gas. We do not say 
that all plants will make as much gas- 
oline as the test shows, but they 
should make as much gasoline as the 
test shows. A plant that does not con- 
dense the vapors from the still under 
pressure does not recover all of the 
gasoline from the gas, because the va- 
pors from the still will always contain 
enough wild gases to carry off a large 
amount of commercial gasoline which 
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can be recovered by condensing under 
pressure. 

We feel that the above method is 
superior to the standard charcoal test 
for plant control, or gas testing, where 
it is necessary to know the total vo'l- 
ume of gasoline to be handled before 
the plant is built. In the Richland 
field for example the gas has an indi- 
cated content of 245 gallons per mil- 
lon cubic feet by the standard charcoal 
test, but by our test it shows 422 gal- 
lons per million, or 177 gallons per 
million more gasoline, which an effi- 
cient plant will make into commercial 
gasoline without any trouble whatever. 


Natural Gasoline As a Chemical 


Material’ 


By EMBY KAYE, 


Superintendent Natural Gasoline Department Skelly Oil Company 


the practical manufacturer in 

that industry, a liquid material 
manufactured by one of several well- 
known processes of liquefaction from 
casinghead or natural gas occurring 
with or without oil. The more initi- 
ated know this gas is composed of a 
series of different hydrocarbon gases, 
and that it is the function of the man- 
ufacturing process to select certain of 
the gases of relatively higher boiling 
points and which are more easily lique- 
fied and retained as a finished porduct 
at reasonably low pressures and at at- 
mospheric temperatures. Experience, 
however, developed, the fact that al- 
most without regard to the character 
of the extraction process, a consider- 
able quantity of unstable fractions 
were liquefied along with the more 
Stable materials. In fact, this was true 
to such an extent, as other speakers 
have told or will tell you, that the 
Product was unfit for use in the raw 
State and had to be _ subjected to 
“weathering,” which permitted a great 
many of the lighter fractions to boil 
off, along with some of the heavier and 
merchantable fractions. The process 
Permitted no clean cut of the different 
constituents. 

In 1916 a distinguished chemical en- 
gineer, George A. Burrell, developed a 
method of gas analysis, by fractional 
distillation, that made possible the 
identification and tagging of the chief 
constituents of the gas and the mate- 
tial resulting from liquefaction. This 
identification of the light fractions of 
low boiling points, e. g., methane, 
ethane, propane, and butane, did not at 
Once solve the problem of their elim- 
lation, although it was known in a 
Seneral way that the finished product 
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was unstable out of proportion to the 
amount of fixed gases dissolved in it. 

Fractional distillation, on a commer- 
cial scale, was brought into the indus- 
try in 1923 by a large industrial organ- 
ization, the Carbide and Chemicals 
Corporation, which was engaged in 
manufacturing by-products of natural 
gas. In my judgment, this was the 
greatest forward step in the industry 
in the last decade, not only because it 
made possible the manufacture of a 
stable natural gasoline for blending 
into, or for use as a motor fuel, but, 
more than that, because it opened 
wide possibilities to the chemist by 
providing large quantities of the sepa- 
rate constituents of natural gasoline 
for extra-special fuels in the industry; 
and, more important still, for the man- 
ufacture of well-known chemical com- 
pounds used chiefly as solvents, and 
for which there is an ever-increasing 
market. 

Recover Waste Hydrocarbons 

In approaching the problem of man- 
ufacturing by-products of natural gas 
(casinghead gas) and natural gasoline, 
the chemist will do well to concentrate 
development work on the utilization of 
those fractions that are ordinarily lost 
in the manufacture of natural gasoline 
(residue gas), and such fractions 
as should be removed from natural 
gasoline in order to make it more sat- 
isfactory as a motor fuel without 
blending with heavier naphthas. With 
the gasoline extraction equipment 
working at top efficiency, some ethane, 
practically all of the propane, and 
heavier hydrocarbons are_ extracted, 
leaving a residue gas composed prin- 
cipally of methane and some ethane. 
At present, except in those cases where 
recovery plants lie close by commer- 
cial gas pipe lines, the residue gas is 
wasted entirely, or is burned under 
conditions of arrested combustion to 
form carbon black. Under this condi- 
tion of the utilization of residue gas, 


_trolled 


the average sale value of the gas is 
two cents per thousand cubic feet, 
whereas the thermal value of this gas 
varies from 1000 to 1500 B.t.u. per cu- 
bic foot and is worth infinitely more. 

During recent years considerable ex- 
perimental work has been done look- 
ing to the manufacture of by-products 
from natural gas by means of ‘con- 
chlorination. Severa! such 
processes have been evolved, each 
differing only in minor details of con- 
trol or catalyst.2 The most illustrative 
method consists in the passing of a 
natural gas and chlorine mixture, pre- 
heated to between 200 and 400 degrees 
C., over coke or activated carbon that 
has been treated with a zinc chloride 
solution. The products thus recovered 
are nearly 100 per cent of the theo- 
retically possible yield, and only a 
small amount of gas is passed out of 
the system. The products formed by 
the reaction of methane with chlorine 
are: methyl chloride, methylene chlo- 
ride, chloroform, carbon tetrachloride, 
and hydrochloric acid. 

Since the reactions are exothermic, 
provisions for regulating the extraction 
of heat from the reacting zone must be 
provided or the reaction chamber will 
reach such a high temperature that 
the reactions will take place with ex- 
plosive violence with the formation of 
free carbon. When the reaction takes 
place with explosive violence, no sub- 
stitution products of methane and 
chlorine are formed. 

The reactions of chlorine with me- 
thane are as follows: 

(1) For the formation of methyl 
chloride: CHs.+CLz=CH;CL+HCL. 

(2) For the formation of methy- 
lene chloride: CH, + 2 CL-=CH;CL: 
+ 2 HCL. 

(3) For the formation of chloro- 
form: CH, + 3 CL. = CH CL; + 3 
HCix 

(4) For the formation of carbon te- 

(Continued on page 94) 
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Rectangular 
cast iron units 
operating in 
crude still 
battery. 





The Leach Fracto Condenser has been 
applied solely for oil refining processes. 
We have developed it to provide greater 
economies in heat conservation and to 
withstand the severest temperature and 
corrosion conditions. That we have 
achieved this purpose is amply demon- 
strated by our first installation of twelve 
Fracto Condensers which are still in 
profitable daily operation. 
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years’ | 


have proved 


the economy and 
high efficiency 


of 
LEACH 


FRACTO CONDENSERS 


Since 1922, Leach Fracto Condensers and Heat 
Exchangers have been used extensively in practically 
every oil refining process both here and abroad. Today 
a partial list of processes shows in operation: 


127 Leach Units in Crude Still Batteries 

71 Units in Vacuum Still Distillation Batteries 
18 Units for Re-run Pressure Distillate, etc. 

71 Units in Lubricating Oil Distillation Batteries 
12 Units in Wax Free Oil Distillation Batteries 
67 Units in Gasoline Cracking Plants 


These plants range in capacity from 500 barrels per 
day to 18,000, and operate at from 6 M. M. Hg. absolute 
pressure to 1,200 pounds per square inch gauge pressure 
—further indication of the widespread application of 


Leach equipment. 


\ 





1922 Leach Fracto Condensers in production. 1927 


© 1927 C. H. Leach Co. 
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| oil refining service 


Mechanical 
Advantages of 
the Leach Fracto 
Condenser 


1. The interior may be quickly inspected 
without dismantling the condenser. 


2. Inside and outside of the tubes may be 
cleaned through connections provided 
withoug removing the shell, large covers 
or piping. 


z 3. Shell may be quickly lifted off, giving 
F access to the innermost ‘tubes for com- 
7 plete cleaning without disconnecting 
any piping or supports. 


4. Corrosive condensates are completely 
and continuously drained from the con- 
i denser. There is no head of corrosive 
condensate about the lower ends of the 
tubes and no flanges or other vital parts 

are immersed in corrosive distillate. 


5. Different cooling mediums, i. e., water 
and oil, may be used in the same con- 
denser with means for varying the 
amount of the heat, exchange surface 
and final condenser surface at any time 
\ to provide the greatest economy on 
changed operating conditions. 


By varying the character and quantity 
of the-cooling mediums, the fractional 
condensates are graded and controlled 
within unusually close limits. 


mo oO 
a 


7. Four separate floating heads allow free 
expansion and contraction of the tubes 
in the different sections of the con- 
denser. Corrosion, sludge, scale or sedi- 
ment cannot collect about the heads to 
interfere with their free and indepen- 
dent movements. 


8. Removable covers permit individual 
cleaning, inspection or replacement of 
any tube without disconnecting any pip- 

: ing or supports. 


9. The design contemplates wide variation 
in construction to meet the needs of 
variou. processes of oil refining. These 
changes are provided through our pat- 
tern and specially designed tool equip- 
ment without extra charge or delays to 
our customers. 


Cylindrical unit of extra heavy steel construction for 
cracking still installation. 


CAPS seat gg 
FOR I PIPE NIPPLES FOR 
> gees STEAMING OUT 


INSIDE OF TUBES 


































SHELL COVER 


EIGHT PIPE 
CONNECTIONS 
FOR OBSERVATION 
AND FOR WASHING 

DOWN THE VAPOR BAFFLES 

OUTSIDE OF REMOVABLE WHEN 
TUBES AND 


BAFFLES SIDE OF TUBES 


THREE LANES 
BETWEEN TUBE 
FOUR SEPARATE BUNDLES FOR. 
TUBE BUNDLES COMPLETE 
TO RELIEVE WASHING OR 
EXPANSION SCRAPING OF 
AND PERMIT THE INNER 
THE USE OF TUBES 
MORE THAN 
ONE COOLING 
MEDIUM SHELL REMOVABLE 
FOR CLEANING 
OUTSIDE OF 


TUBES 


GUIDE RODS 
FOR SHELL 
REMOVAL 


DISCONNECT HERE 
ONLY TO LIFT 
OFF SHELL AND 
BAFFLES FOR 
CLEANING 








COOLING MEDIUM : TO MINIMIZE- 
: CORROS 


DETACHABLE FRACTO COVER \ PASSAGES FOR COOLING MEDIUM 
FOR CONTROLING PATH OF CONNECTIONS FOR 
ONE OR MORE COOLING OPTIONAL OUTLET NOZZLES STEAMING DOWN INSIDE 
MEDIUMS FOR COOLING MEDIUM OF TUBES 


RAINS AND CLEANING 


Leach Heat Exchange apparatus is patented in the 
United States and foreign countries. 


C. H. Leace Company, 225 Broapway, New York 


Branch Offices at Elizabeth, N. J., and Boston, Mass. 
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trachloride: CH, + 4 CL, = CCLli + 
4 HCL. 


(5) For the deposition of free car- 
bon: CH, + 2 CL, = C+ 4 HCL. 


I hope that, without presumption, I 
can say to those of you who are chem- 
ists, that the probable future of the 
chlorination of various natural gas 
constituents lies in controlling the con- 
ditions of chlorination so that a large 
percentage of methyl chloride be 
formed, and then effecting hydrolysis 
of the methyl chloride to form methyl 
alcohol. This process should provide 
an economical supply of the important 
industrial solvent, methyl alcohol. (See 
chart.) That this field is not saturated 
is attested by the many inquiries that 
come to us day by day. 


Constructive Conversion 


A second series of possible processes 
for the utilization of natural gas has 
been introduced in the past two years.’ 
These processes are the reverse of 
“cracking” (the term usually applied 
to the process of destructive distilla- 
tion, by which heavy hydrocarbon 
molecules are broken up to form light- 
er hydrocarbon molecules in the man- 
ufacture of motor gasoline from 
heavier oils), as they have been devel- 
oped for “constructive conversion” of 
hydrocarbon gases into liquid hydro- 
carbons. The procedure in these proc- 
esses consists of preheating gases con- 
taining methane and other hydrocar- 
bon gases to between 400 and 950 de- 
grees C., then passing them, under 
pressure, over catalytic agents, such as 
zinc chloride, active carbon, elemen- 
tary metals, or suitable mixtures of 
metal oxides. The resultant products 
are cooled and the liquids condensed 
and separted from the gaseous consti- 
tuents. The gaseous products from 
thes processes contain ethylene, prop- 
ylene, and butylene, which may be ab- 
sorbed by scrubbing the gases with 
concentrated sulphuric acid. * The al- 
kyl acid esters thus formed may be hy- 
drolized by dilution with water; and 
the alcohols thus formed may be re- 
moved by distillation. The alcohols 
may be separted and further purified 
by subsequent distillations. The alco- 
hols thus formed are: ethyl alcohol, 
isopropyl alcohol, secondary butyl! al- 
cohol, and secondary amyl alcohol. 
The gases that are not absorbed in the 
sulphuric acid tower are transported to 
the burners of the preheater, where 
they are utilized as fuel to preheat the 
fresh hydrocarbon gases entering the 


The liquid constituents obtained 
from the process are high in clefin con- 
tent and several different organization 


*British Patent 255,493 of July 18, 1925. 
Also British Patent 255,829, and U. S. Patent 
1,571,994. 

‘Chemical and Metallurgical Engineering Vol- 
ume 33, No. 7, of July, 1926. 

Ethylene has been used with considerable 
success in ripening fruit. The advantage of 
shipping green fruit to market and artificially 
ripening it upon arrival, with the diminution of 
losses due to decay, are manifest. 

‘Organic Chemistry. J. F. Norris—1922. 





units are investigating the possibilities 
of developing economic processes to 
convert them into alcohols, glycols, 
aldehydes, ketones, and acids. Clefin 
hydrocarbons of high molecular weight 
might be heated with air in the pres- 
ence of mercuric oxide to form fatty 
acids of commercial importance.’ The 
economic aspect of the manufacture of 
any of the above possible series of 
compounds can only be determined by 
extensive experimentation. However, 
the liquid fractions could always be 
fractionated to form motor fuels. 
There is also a possibility of the re- 
covery of benzol and tuluol from the 
condensed liquids. 


“Stove Gas” From Butane 
Having discussed some of the possi- 
bilities of utilizing the residue, it is 
well to consider what improvements 


and uses can be made of natural 
gasoline previously extracted from 
the natural gas. The “raw” natu- 


ra lgasoline as it comes directly from 
the distillation system “run-tank” con- 
tains propane, butanes, pentanes, hex- 
anes, heptanes, and small percentages 
of higher hydrocarbons. The “raw” 
natural gasoline can be fractionated to 
remove a_propane-butane mixture, 
which makes an excellent “stove gas.” 
This fraction may be bottled under 
pressure and used as fuel in stoves lo- 
cated in isolated country homes, hunt- 
ing lodges, camps, or in pleasure 
yachts. The liquid is vaporized im- 
mediately upon the release of pressure 
to form a gas high in thermal value, 
and which burns with a clean blue 
odorless hot flame. This fuel has ap- 
proximately 100,000 B.t.u.’s per liquid 
gallon and is very economical for the 
indicated purposes. This gas has been 
successfully substituted for acetylene 
in cutting steel with the oxygen torch. 
Other wide uses now indicated as a 
result of satisfactory trial and experi- 
mentation are: 


1. In firing ceramic furnaces for 
making pottery (also in the agate- 
ware industry), on account of the dis- 
tinct advantage of this gas which is 
free from sulphur content and _ will 
thus not discolor the glazing of the 
pottery, which does occur with other 
known means of firing. 


2. To use in place of blue-water gas 
for heating steel, such as forge weld- 
ing, drop forging, etc. Here again, its 
advantage is the absolute absence of 
sulphur, and in the simpler equipment 
required by the users in making this 
gas ready for use, and greater uni- 
formity. 


3. Its use as a source of heat in the 
absorption type of portable refrigera- 
tor equipment. Experiments along 
this line are being conducted with re- 
frigerator cars equipped with this type 
of equipment, containing a 1000 pound 
capacity hydrocarbon fuel tank charged 
with this gas, on account of the much 
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lower weight of the fuel and its abso- 
lute reliability. 


4. In fine metallurgy in reducing 
ores in electric furnaces. 


5. Use as a base for cheaper syn- 
thetic plastics. 


Normal Butane Produced 


Following the removal of the pro- 
pane-butane fraction, a fraction of 
practically pure normal butane may be 
removed from the natural gasoline. 
This fraction may be shipped in tank 
cars constructed for 150 pounds per 
square inch working pressure. Butane 
is an excellent fuel containing 106,500 
B.t.u.’s per gallon. It vaporizes at 1 
degree C. and forms 32.5 cubic feet of 
gas having a thermal value of 2969 B. 
t. u.’s per cubic foot. 


In the manufacture of artificial gas, 
gas-oil is jetted into a fire-brick lined 
chamber with transverse walls of 
checker brick maintained at an incan- 
descent heat. The gas-oil undergoes 
destructive distillation, forming consid- 
erable tar, aromatics such as_ benzol 
and tuluol, and the fixed incondensable 
gases which enrich the water gas. The 
cracking of gas-oil for gas enrichment 
results in the formation of tar mists of 
such fine subdivision that mechanical 
means of removal are unsuccessful. If 
the gas mains are to be protected from 
accumulative deposits of these tars, the 
use of eiectric precipitators must be 
resorted to. The recovery of the by- 
product tars, formed by gas-oil crack- 
ing, entails more expense than the 
value of the recovered products. 


The substitution of butane should 
provide a superior product for this en- 
richment function, unattended by such 
difficulties. It is readily vaporized; 
requires no special equipment other 
than storage; and gives a clean en- 
richment free from any tarry or oily 
substances that tend to collect and re- 
strict gas flow through the mains. 


If butane were evaporated in a closed 
heat-exchange unit, heated by the gas 
which it is afterwards to enrich, the re- 
frigerating effect of the amount neces- 
sary for enrichment will reduce the dew 
point on the total amount, both by rea- 
son of the cooling, and: to a less extent, 
by the increase in volume when vapor is 
added to gas. (Condensate—chiefly wa- 
ter—after the cooling unit, can be re- 
moved in a drip before vapor is mixed 
in.) Butane is so heavy that trouble might 
possibly arise from this source in using 
it for the enrichment of blue-gas. On the 
other hand, we are informed that the spe- 
cific gravity can be raised 20 per cent, or 
lowered 10 per cent, with no trouble in 
the adjustment of orifices in burners. 


The use of butane gives practically the 
same gas enrichment as the same volume 
of gas-oil. While gas-oil contains some- 
what greater thermal value per gallon 
than butane, the gaseous constituents ob- 
tained from cracking a gallon of gas-oil 

(Continued on Page 110) 
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Can a tank roof be made 
“oas-tight’’? 


Cr sure way to stop evapora- 
. tion would be to store oil un- 
der roofs that are literally “gas- 
tight.” If no gas can escape, ob- 
viously no evaporation loss is pos- 
sible. Cone roofs could be built to 
stand the necessary internal pres- 
sure and absolutely “gas-tight”— 
but only at excessive cost. Ordi- 
nary “gas-tight” roofs are equipped 
with breather valves which open 
when the gas volume increases. 
Naturally this happens with every 
rise in temperature. Such a roof, 
therefore, is really not “gas- 
tight” at all and permits con- 
siderable evaporation loss. 
Can a roof be made “gas- 
tight” at reasonable cost? 


Wiggins Roofs offer a close ap- 
proximation to the theoretically 
“gas-tight” roof. The Wiggins 
Floating Roof has repeatedly dem- 
onstrated its ability to eliminate a 
large portion of the loss experi- 
enced with the best cone-type “gas- 
tight” roofs. The Wiggins Breath- 
er Roof under ideal conditions 
eliminates all of this loss and in 
actual practice the extreme condi- 
tions that may cause it to fall 
short of this standard arise only at 
long intervals and usually last only 
momentarily. 


Making the floating roof 

“gas-tight” 

The big problem in de- 
Signing a floating roof is to 
seal the space between the 
floating deck and the tank 
shell. The all important fea- 
ture of the Wiggins Floating 
Roof is the fact that this 
Sealing is actually accomplished. 
The space between the floating 
deck and the shoe is always cover- 
ed and the unique principle of the 
tall, narrow slot between the shoe 
and the tank shell prevents loss 
when this space is opened by the 
Shoe passing over a rivet head. 





FLOATING 


_ for 
working storage 


tee 











There is practically no vapor loss, 
because the proportions of the slot 
make it almost impossible for the 
heavy vapor in contact with the oil 
to get out. Being heavier than air 
it remains at the bottom of the slot 
and there is practically no windage 
to disturb it. 









The 


Breather Roof—a new 
“gas-tight” design 

The principle of the Wiggins 
Breather Roof is new in oil tank 
roofs. For tanks in which oil is 
stored for considerable periods 


with relatively small outage, this 
roof provides ample expansion in 
the vapor space to meet ordinary 
temperature changes without per- 
mitting any vapor to escape. This 
expansion is accomplished by the 





flexing of a steel roof from a 
slightly convex to a slightly con- 
cave position. The increase in 
Space is equivalent to raising the 
entire roof approximately one foot. 

Under normal operating condi- 
tions this is truly a “gas-tight” 
roof, A volume relief valve opens 


WIGGINS ROOFS 
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when the increase in vapor volume 
is greater than the flexing of the 
roof will accommodate. This oc- 
curs only under unusual conditions 
such as during filling or in passing 
through a seasonal temperature 
change from cold weather to hot. 
A vacuum relief valve likewise pro- 
tects the roof when emptying the 
tank. 


Evaporation savings outweigh 
cost of roofs 


The savings effected by these 
practically “gas-tight” roofs 
far exceed the cost of equip- 
ping your tank. The Wig- 
gins Floating Roof will op- 
erate on tanks in any ser- 
vice. But since evaporation loss is 
greatest in working tanks where 
filling and emptying losses are 
added to breathing losses a large 
majority of the Wiggins Floating 
Roof installations have been made 
on working tanks. Experience has 
shown that on gasoline run-down 
tanks or similar working tanks 
handling highly volatile oils, the 
Savings with a Wiggins Floating 
Roof will pay its cost in a few 
months. 

The Wiggins Breather Roof is 
especially designed for standing 
_ Storage. Its cost is consider- 
ably less than the floating 
roof and for tanks where the 
oil is handled only at long 
intervals it serves just as 
well as the floating type. 

These companion roofs 
offer complete evaporation 
protection for oil in storage 
under all conditions. This 
tremendous waste can be 
stopped. There is no obligation 
whatever in asking for estimates 
from our nearest sales office. 


Chicago Bridge & Iron Works 


Chicago, 2463 Old Colony Bldg. 

New York, 3102 Hudson Terminal Bldg. 
Cleveland, 2234 Union Trust Bldg. 

Dallas, 1655 Dallas National Bank Bldg. 
Atlanta, 1046 Healey Bldg. 

San Francisco, 1051 Rialto Bldg. 

Havana, Cuba, ‘Apartado 2507. 
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Pennzoil Receiving House Assembled 
With Flanges Exclusively 


HE receiving house assembly at the 
No. 2 refinery of the Penzoil 


Company, at Rouseville, Pennsyl- 
vania, has a number of interesting fea- 
tures incorporated in its design and lay- 
out. When the older equipment was torn 
out after several years of service and the 
new receiving house designed, much con- 
sideration was given to the factors of con- 
venience, safety and neatness. 

General details of construction and as- 
sembly of the equipment used are illus- 
trated in the accompanying photograph. 
In constructing the manifold, through 
which five streams are handled, all large, 
due to the great volume of rerunning of 
pressure distillates and other products, the 
first step was that of placing old railroad 
iron in short lengths, upon which the pipe 
and valves were placed. This practice 
effects the raising of the entire manifold 
about four inches off of the cement floor- 
ing, making it an easy matter to keep the 
floor clean by the simple expedient of 
washing under the manifold periodically 
with water. 

Probably the most important feature in 
the construction of the manifold is the 
absence of the familiar union. In the en- 
tire assembly which consists of 14 lines 
to run down tanks, five condensate lines 
to look boxes, and the tieing in of about 
70 valves, there is not a single union used. 
Every connection in the receiving house 
is flanged. The resulting convenience of 
this type of installation is apparent, for 
no matter where trouble develops, whether 
a short length of connecting pipe corrodes 
and leaks and must be removed, or a 
valve becomes worn to the point where it 
must come out for repair, and sections, no 
matter how large or small, may be taken 
from the manifold in a few minutes, and 
a permanent or temporary fitting inserted 


By GEORGE REID 
Associate Editor 


in its place usually without the loss of 
time in operating any of the stills. 

The superintendent at this plant feels 
that while a union is an excellent fitting 
in some places, it has no place in a mani- 
fold. His practice is gaining favor with 
refiners in practically every refining cen- 
ter. Manifolds in pump houses, where the 
violent vibration of the pump discharging 
into the manifold causes greater strains 
upon fittings than any other part of the 
plant, should always be connected or tied 
together with flanges instead of unions 
for the reason that the flanged joint will 
outlast the union. In the matter of con- 
venience in connecting or disconnecting 
such joints, the skilled workman with 
small tools will complete the task quite 
as speedily as the workman with a large 





“VALVE-OPENING” DEVICE SHOWING 
DETAILS OF ITS DESIGN. 





INTERIOR OF THE PENNZOIL COMPANY’S RECEIVING HOUSE AT ITS PLANT NO. 2 





wrench taking apart the union, who must 
generally be assisted by a second work- 
man handling a second wrench “backing 
up” against the union. 

Safety Features 

After flanging together all connections, 
valves, nipples, look boxes, gas lines and 
flow lines, and completing the manifold, 
the further convenience of walkways be- 
tween the rows of valves was provided by 
laying heavy sheets of regular “walkway” 
sheet steel between the flow lines. The 
entire manifold is constructed of three- 
inch fittings with the exception of the gas 
lines leading to the vapor recovery plant, 
which are two-inch. 

The safety feature was considered espe- 
cially, since much of the materials redis- 
tilled are light and some gases may escape. 
The room is well ventilated and lighted 
by the provision of 10 large windows. The 
windows are of the counter balanced type 
and open and close with but a slight push. 
Lighting at night is adequate through the 
use of eight large electric globes con- 
veniently placed about the room, each of 
which are protected by an additional glass 
shield. 

The large horizontal cylinders shown in 
the illustration are water traps made from 
15-inch pipe. The traps are six feet in 
length and are welded to the condensate 
flow lines leading into the look boxes. 
Attaching the traps in this manner, by 
slotting both the side of the trap and the 
lower side of the flow line by means of 
the welding torch, a long flow is provided 
and due to this increased length of time 
the water separation is said to be more 
effective. 

In the case of the vertical water trap 
of usual type the time element of flow 
during which water must drop from the 
oil is many times shorter. Another ad- 
vantage found in this type of water sepa- 
rator device is that of ease of cleaning, 
for it is only necessary to lower the swing 
line at the rear which controls the rate 
of flow of water from the trap, and insert 
a hose in the plug provided for this pur- 
pose near the front of the trap and wash 
it out with a strong flow of water. The 
swing lines leading the water away from 
the trap are placed at the bottom and in 
the rear. They dispose of the separated 
water by discharging into large open fun- 
nels through which the water flows into 
a common line to be conducted into the 
storage pit. This type of installation has 
the further advantage of ease of control 
in that the stillman is always cognizant 
of their condition of operation, and being 
handy, can watch them more closely. Dut- 
ing winter months these separators givé 
no trouble due to freezing up, since the 
receiving house is warmed by two largé 
steam coils. 

Three-inch rising-wheel valves are used, 
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4 

and each valve is provided with a metal 
tag designating the tank to which the line 
leads. Tags are diamond shaped with one 
corner turned down and punctured; with 
the hole made the same size as the bolts 
used in fastening the valve bonnet to the 
base. Thus the tags are permanently at- 
tached by bolting them to the valves. 
Each tag is painted with aluminum and 
lettered in black. Since the entire as- 
sembly of equipment is painted using the 
same colors of aluminum and black, the 
addition of the tags in the manner de- 
scribed lends _neatness to the appearance 
of the house. In attaching metal tags 
permanently much confusion is eliminated 
since they can not fall out of place nor 
become easily detached. 

Another item of interest is the valve- 


opening device which is used in handling 
valves in all manifolds about the plant 
when they become tight and difficult to 
close or open. One of these devices is 
shown in the accompanying illustration, 
showing two views from different angles 
so that the details of its construction may 
be easily observed. 

There are several factors contributing 
to severe tightness of valves of all types 
about the yards of refineries which are of 
no importance here, but the principal fac- 
tor contributing to damaged valve stems 
and valve wheels is usually the crow bar 
or short length of small pipe which re- 
finery employes use to jar the valve loose 
when it sticks. Despite the fact that bent 
valve stems can not be prevented from 
leaking, and become more difficult tc 
handle the further they are bent, the 
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Note the directness of operation and 
rugged construction. No multiplying de- 
vices are used—the pen attaches directly 
to the measuring element. 


That’s why Bristol’s are piling up such 
remarkable service records in all branch- 
es of industry—several installations hav- 
ing passed the 30-year mark, without re- 
quiring one cent for repairs. 


Such equipment is a dis- 
tinct asset to any plant, 
not only for its low 
maintenance cost but in 
the unfaltering good 
service it will give for 
years. 


Sates Engineering Service provided without obligation. 
Write us about your problems. 


he Bristol Company, IN N coer Connecticut 
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length of pipe, broom stick, or crow bar, is 
still a popular instrument with which 
pump-house and other employes “pry” 
open stuck valves. The problem of pre- 
serving stems and wheels and often entire 
valves which are comparatively expensive 
pieces of equipment, has been one with 
which the refinery superintendent has been 
ever concerned. For this reason the photo- 
graphs and discussion of the valve-opener 
as used at the Pennzoil plant is presented 
here. 


Valve Opener 

The valve-opened or closing device is 
made of rod iron of quarter or half-inch 
size. The welding or forging shop can pro- 
duce a number of such auxiliary valve 
handles in a short length of time and at 
very little expense. The extending arms 
of the ratchet are each an equal distance 
from the connecting vertical rod to which 
the extending handle is welder so that the 
pressure applied by the workman is di- 
rected in equal proportions to both sides 
of the valve wheel, which prevents bend- 
ing of the stem. The forks or prongs 
which grip the lateral arms of the valve 
wheel are close together at the ends so 
that the opener must be slipped on the 
wheel arms from a diagonal position, then 
raised upright before turning the valve 
wheel, and due to this feature of the de- 
sign it is impossible for the ratchet to 
slip off once the grip has been taken. The 
most important feature with regard to its 
design and use is the fact that it is prac- 
tically impossible to break a tight valve, 
the lateral arms of the wheel, or to bend 
the valve stem. This results in a longer 
life for. the valve as a whole, the elimina- 
tion of bent and broken stems, and less 
frequent packing of the valve stem pack- 
ing gland. With an “opener” of this or 
similar type provided at each manifold 
about the refinery yard the work and ex- 
pense of valve repair and maintenance is 
certain to be greatly reduced. They are 
equally applicable to use on valves of the 
rising stem type, as they are upon those 
of rising wheel design. 

When the Pennzoil Company decided 
to discard the old equipment formerly in 
service in the receiving house it was nec- 
essary to make the change as quickly as 
possible in order that plant operation 
might not be interrupted but for a short 
period. As much as possible of the new 
fittings and equipment was assembled 
nearby the receiving house and made 
ready for insertion in the line. The plant 
was shut down and the old equipment torn 
out and piled on the ground by one crew 
of men, while a second crew carried the 
newer material into the receiving house 
and began its assembly. The two crews 
working night and day succeeded in tear- 
ing out the entire old receiving equipment 
and installing all of the new material, 
flanging every joint together, and at the 
end of 48 hours the plant was back on 
stream. The task of the workmen was 
done so well that no leaks of consequence 
appeared whatever, and the few small 
leaks which developed were easily stopped 
by tightening up a few bolts on a num- 
ber of flanges which had been overlooked 
and not made tight during the rush of 
installing the new manifold. 
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For Protection of Interior 
Surfaces of Storage Tanks 


ee 


For underside of tank top and upper ring as pro- 
tection against Hydrogen Sulphide Gas use 
Rubshell priming and No. 5. 


For protection against Salt Water and Dilute | 
Acids in bottom of tank and lower ring use 
Rubshell priming and No. 1. 


Sole «Manufacturers 


INTERNATIONAL COMPOSITIONS COMPANY 

25 Broadway, New York City 
‘ Agents for Texas Agents for Louisiana 
- J. A. ROSSITER CO., HOUSTON, TEXAS WOODWARD WIGHT CO., NEW ORLEANS 
5 Agents for California | 
. Cc. G. CLINCH & CO., SAN FRANCISCO | 


AND SAN PEDRO 
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‘ Tycos Temperature Instruments are rendering 
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Holding Company for 
Two Canadian Refineries 


Chatham, Ontario. — The McColl- 
Frontenac Oil Company, Ltd., has 
been incorporated with its head office 
at Montreal, Quebec, to act as a hold- 
ing company for McColl Brothers, 
Ltd., and Frontenac Oil Refineries, 
Ltd. The authorized capital of the 
new company is $10,000,000 in six per 
cent cumulation sinking fund preferred 
stock, of which $7,500,000 has been is- 
sued and oversubscribed, and 750,000 
shares of no par common stock. 

The merged interests will operate 
two refineries, both of which have rail 
and water facilities, one being in Mon- 


treal East and the other in Toronto. 
In addition the company owns tank 
cars, a tank steamer, tank trucks, 
service station and distributing depots, 
and has a marketing system covering 
eight Canadian provinces. A full line 
of petroleum products will be market- 
ed as well as refined. 

The company also owns the capital 
stock of McColl Brothers, Inc., of 
Buffalo, N. Y., which has lands and 
storage there. 





Houston.—The A. O. Smith Corpo- 
ration of Milwaukee, Wisconsin, has 
established offices here in the Esper- 
son Building, having moved them from 
Dallas. J. R. McCrea is in charge of 
the Houston offices. 
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The Duriron Plunger Release Plug Valve is quick 
opening, quick closing, with free operation of all 
moving parts. It is made of a metal, Duriron, that 
is supremely resistant to the acids and abrasives 
encountered in refinery service. 


If this valve sulphates and 


DURIRON 


(PLUNGER RELEASE) 





sticks (as any valve will) 
it is only necessary to 
take a wrench and give 
the plunger a tap or two, 
which breaks the seal and 
allows the plug to turn 
freely. 





Continued and _ severe 
pounding on the plunger 
will not injure the valve 
or cause it to leak or 
squirt. 


“ 
J 


This valve is a safe, quick 
turning, acid, abrasive and 
fool-proof unit that best 8. 
meets refinery needs. 


PLUNGER (Duriron); 4. 
FLANGES 
THROUGH BOLTS (Steel or Alcumite); 6. 
UPPER GLAND (Semi-steel or Alcumite); 7. 
LOWER GLAND (Semi-steel or ‘Alcumite) ; 
GLAND BOLTS (Steel or Alcumite); 9. 
COMPANION FLANGE (Semi-steel or Alcu- 
mite); 10. WRENCH (Wrought iron). 


PLUG VALVE 





~ —@ 
BODY (Duriron); 2. PLUG (Duriron) ; 
COMPOSITE 


(Semi-steel or Alcumite) ; S. 


“Duriron in the Refinery,” an interesting booklet 
describing the uses of Duriron acid-proof equipment 
in refining processes, will be sent on request. 
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me DUR IRON COMPANY 
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Humble Building Two 


Plants in Southwest Texas 


Houston.—Work is progressing on 
Humble Oil & Refining Company’s 
new refineries at San Antonio and at 
Ingleside, and according to present ex- 
pectations, both will be in operation 
some time in April. 

The Ingleside refinery was started 
only recently. It is on the Texas 
coast near Corpus Christi, at the south- 
ern end of the Humble Pipe Line Com- 
pany’s line leading out of West Texas, 
and it is reported that the new refinery 
will be specially constructed to refine 
West Texas crudes, which have high 
sulphur content and other impurities. 
The capacity of the Ingleside plant 
will be from 8000 to 10,000 barrels a 
day. 

Construction of the refinery at San 
Antonio was started earlier than at 
Ingleside. 

Humble’s refinery at Burkburnett, 
Texas, is still shut down. That at 
Baytown is the only one which the 
company now has in operation. With 
a capacity of about 50,000 barrels a 
day, it is one of the largest in the 
Gulf Coast region. 


San Antonio Threatens 
Injunction 


San Antonio.—The city of San An- 
tonio is preparing to ask for an in- 
junction against the operation of the 
Grayburg Oil Company’s_ refinery, 
since officials of that company have 
disregarded the notice from city offi- 
cials to remove the refinery from the 
city limits. 

Efforts to cause the removal of the 
refinery began about two years ago, 
upon the contention of residents living 
in the vicinity of the plant that fumes 
from the refinery were objectionable. 
The company was notified to ‘remove 
the plant and the time limit has ex- 
pired. A new legal question ‘will be 
brought before the courts of the State 
if the city attempts to obtain the in- 
junction against the operation of the 
refinery. 





The Foster Wheeler Corporation, 
which was formed recently by the con- 
solidation of the Power Specialty Com- 
pany and the Wheeler Condenser & 
Engineering Company, has recently 
published three bulletins treating va- 
rious subjects. 

The Foster Economizer, widely used 
in the United States and in foreign 
countries, is described in Bulletin 102, 
which contains interesting test data, 
photographs, drawings and tables. 

The new extraction type feed water 
heaters which are usually installed in 
turbo-electric power stations are treat- 
ed in Bulletin 120, and Bulletin 119 
deals with hot water heating systems 
of the forced circulation type, which 
employ exhaust steam from the powerf 
plant as the source of heat. 
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Testing Tank Car Valves 


T= title is generous because the 
matter to be presented will be lim- 
ited to 25 pound safety valves and 
four-inch bottom outlet valves for use on 
tank cars transporting petroleum products. 
The testing refers to preliminary tests on 
such valves to determine their fitness for 
service trial installations. 

The safety valve now in general use on 
famk cars is the A. R. A. standard safety 
valve which is set to open when the in- 
ternal pressure reaches 25 pounds per 
square inch. 

The outlet valve on the majority of tank 
cars today is the very familiar four-inch 
spring held valve which is often referred 
to as the A. R. A. outlet valve. This name 
is incorrect since the A. Rk. A. never ap- 
proved this as standard equipment. 

Both of these valves have adequately 
fulfilled the primary purposes for which 
they were designed. However, both of 
them are now unsatisfactory in certain 
services because of the cost, either in va- 
por leakage or safety, at which these pur- 
poses have been accomplished. 

In general the primary purpose of the 
safety valve is to provide an adequate 
opening in the top of the tank when the 
internal pressure reaches 25 pounds per 
square inch. 


Loss Substantial 

This has been accomplished iy the A. R. 
A. safety valve at a cost of more or less 
vapor leakage. From reliable informaticn 
that has been received it may he csti- 
mated that at least 1 per cent of all nat- 
ural gasoline shipped in tank czars is lost 
by vapor leakage through sarety vaives 
and dome covers. 

The primary purpose of the bottom out- 
let valve is to provide a convenient means 
for unloading the tank car by gravity. 
Figures compiled by the Bureau of Ex- 
plosives indicate that the annual cost of 
maintaining this convenience with the 
spring held valve averages one life, four 
injuries and nearly $200,000 property loss. 

Summing the matter up we may say: 

(1) The safety valve is safe but not 
always convenient. 

(2) The outlet valve is convenient but 
not always safe. 

Seeking to add to the convenience of 
the safety valve and the safety of the out- 
let valve a number of new and modified 
designs of these valves have been pro- 
posed during the past few years. The 
only means available for testing these 
\alves was by service trial and it became 
desirable to develop a series of prelimi- 
lary tests which would indicate in a defi- 

“Publication approved by the Director of the 
Bureau of Standards of the U. S. Department of 
Commerce. Read before the eighth annual 


meeting ef the American Petroleum Institute, 
- a Hotel, Chicago, December 6, 7 and 8, 


By D. V. STROOP,* 
U. S. Bureau of Standards 


nite manner the general fitness of any 
valve before it was authorized for service 
trial. 

The American Railway Association, the 
American Petroleum Institute and the 
American Railway Car Institute through 
a joint committee undertook the develop- 
ment of such a series of tests. The joint 
committee requested the co-operation of 
the Bureau of Standards and as a result 
the writer was assigned to make the in- 
vestigation and necessary tests. 

Work was started in February, and in 
March a plan was adopted for the com- 
parative testing of devices that had been 
proposed. Every one known to be inter- 
ested in the development or improvement 
of tank car valves was advised of the 
proposed procedure and was invited to 
submit devices for test. 


Through the courtesy of the Union 
Tank Car Company facilities were made 
available at their Philadelphia plant for 
the testing of these valves. 


Description of Test Structure 

All valves were tested in a 2000 gallon 
tank which was mounted by special tie 
plates on two 15-inch channel center sills. 
This assembly was suspended from an 
especially constructed frame by means of 
four wire ropes. The lower ends of these 
ropes were fastened to the ends of two 
brackets riveted across the center sills at 
the ends of the tank. 

As the site of the test structure was on 
recently filled ground, a foundation of 
relatively large area was built of cross 
ties. The frame was constructed of old 
scrap steel channels from dismantled tank 
cars. Fifteen-inch channels were laid 
across the foundation and four 15-inch 
channels 21 feet long were erected as 
columns to carry two 12-inch channels as 
beams at the top. From these beams wire 
ropes were hung to carry the swing tank. 

The entire structure was very well tied 
together by cross members and braces. No 
signs of failure were observed during the 
tests. 

The tank was so arranged that the in- 
stallation of different valves would re- 
quire a minimum amount of time. The 
tie plates between the tank and the center 
sills were bolted. Rings were riveted near 
the top of each end of the tank so that it 
could be lifted clear for the installation 
of each valve. A large hole was cut in 
the bottom of the tank so that uniform 
sized patch plates could be bolted on to 
the tank to carry the various sized flanges 
of the outlet castings. 

Each outlet casting was prepared for 
testing by first riveting it to a patch plate 
and either calking it or gasketing the joint 
with tarred felt. When the outlet valve 
assembly was bolted to the tank a gasket 
was placed between the bottom sheet and 


the patch and each bolt was wrapped with 
wicking. In spite of all precautions there 
was usually some leakage at this joint. 

Safety valves were screwed into a 
flange riveted to a patch plate which was 
in turn bolted on the dome of the test 
tank. 

The swinging radius of the tank varied 
slightly due to slipping of the cable clamps 
and stretch in the wire ropes. However, 
the average radius was 15.2 feet. The 
first cables used were 13/16-inch wire 
rope which had been previously used on 
the yard crane. Four cable clamps were 
used on each splice. After two failures 
in this wire rope, four new one-inch wire 
ropes having a combined breaking 
strength of 380,000 pounds, were installed. 
These ropes did not fail. 

In place of the customary draft gear 
and coupler at the end of the center sills, 
a special solid buffer plate, constructed of 
channels and arch bars, was used. 


Description of Tests 

Safety Valves. Leakage tests were 
made with air pressure in test tank and 
by observing bubbles passing through the 
valve when the top of the cage was filled 
with water. 

In order to accurately determine the 
discharge capacity of any of the above 
valves it would be necessary to provide 
an extensive reservoir capacity of com- 
pressed air. This was not thought to be 
necessary or desirable as a comparative 
test could be made which would give suf- 
ficient information to judge whether a 
proposed valve could relieve the pressure 
in a tank as rapidly as the A. R. A. stand- 
ard safety valve. 

The procedure was to install the safety 
valve and clamp the clapper down hard 
against the seat, then bring up the pres- 
sure in the 266 cubic foot tank to ap- 
proximately 40 pounds per square inch 
and release the clapper. 

A continuous record of pressure varia- 
tion in the tank was obtained on a chrono- 
graph. It was known that a certain 
amount of lag in the action of the instru- 
ment prevented the recording of the exact 
pressure existing in the tank car at a 
given instant, but the results obtained in- 
dicate that comparison may be made be- 
tween valves. It is not intended to be 
a final method of determining the dis- 
charge capacity of any valve but is an 
inexpensive means of making approximate 
comparisons between an unknown valve 
and one whose discharge capacity. is 
known to be satisfactory. 


Outlet Valves 


The testing of outlet valves was pri- 
marily designed to show the effect of im- 
pacts upon the tightness of the valve. Most 
of the valves were tested by subjecting 
the tank to 15 impact blows at a speed of 
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five miles per hour. In addition to these, 
one blow was delivered at the end of the 
outlet casting in order to determine what 
effect the breaking of this casting would 
have upon the valve. 

In addition to the above impact tests 
most of the valves were subjected to op- 
erative tests during which the valves were 
opened and closed several hundred times 
in order to determine their ease of opera- 
tion and closure. A plentiful supply of 
rust and scale was supplied to the con- 
tents of the tank during each operative 
test. 

The approximate free discharge capac- 
ity was determined for most of the valves. 

The impact testing appeared to yield 
very significant results and it may be 


helpful to give additional data as to the 
manner in which the work was done. 


All impact blows were delivered by pull- 
ing the test tank, full of water, back and 
up a specified distance and allowing it to 
swing by gravity against a 6000-gallon 
railway tank car, also filled with water, 
standing on a siding which was in line 
with the swing of the test tank. The 
draft gear and coupler on the tank car 
were replaced by a solid buffer similar to 
the one installed on the test tank. A 
stop was installed on one rail of the sid- 
ing so that the tank car could be returned 
to the same spot after each blow. This 
location of the tank car brought the two 
buffer plates into contact when the test 
tank was hanging free. 

The speed at impact was governed by 
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the height through which the test tank 
fell during the swing. The following gives 
the calculated speeds for the test tank 
swinging on an arc having a radius of 
15.2 feet. 


Heightof Horizontal Impact Speed 
Swing Projection in 
in feet in feet Miles per Hour 
.03 1.0 1 
.14 aa 2 
30 3.01 3 
54 3.99 4 
84 4.97 5 
1.20 5.93 6 


After some preliminary work at impact 
speeds of from one to five miles per hour, 
it was decided to make all impacts at the 
end of a swing having a horizontal pro- 
jection of five feet. This gave an impact 
speed of approximately five miles per 
hour. 

The tank was pulled back the desired 
distance by means of a five-ton chain 
block, which, during the preliminary work 
was operated by hand. For the major 
part of the work the chain block was op- 
erated by means of a three horsepower 
compressed air motor. 


Valves Tested 


Safety valves were submitted for test 
by the Manhattan Supply Company and 
the American Car & Foundry Company. 

Outlet valves were submitted for test 
by the Waugh Equipment Company, In- 
dian Refining Company, J. L. Hutchings, 
General American Tank Car Corporation, 
Union Tank Car Company, Royal A. Mc- 
Intyre & Albert D. Hastings, American 
Car & Foundry Company, George G. 
Reeves, and Hills McCanna Company. 

In addition to the testing of these de- 
vices, test runs were made on several A. 
R. A. standard safety valves, and on the 
spring held outlet valve. 

Two of the outlet valves tested utilized 
a non-metallic material to effect the clos- 
ure of the valve. The others were fully 
metallic. 

Both of the submitted safety valves util- 


ized non-metallic material in effecting 
closure. 
Results of Tests 
The detailed results on the tests of 


these valves will not be presented at this 
time, as it seems more desirable to con- 
sider some of the more general results 
secured from this investigation. How- 
ever, the detailed results are available to 
everyone interested in the performance of 
these particular valves and may be ob- 
tained from the Bureau of Standards. 

In general the results appeared to in- 
dicate the superiority of the valves using 
a non-metallic closure. However, this 
may have been expected in view of the 
character and duration of the tests. It 
does not necessarily mean that such 
valves will prove superior under service 
conditions. 

Of more importance than the actual 
testing of these valves was the establish- 
ment of a beginning in the testing of 
these important devices. So far as learned 
from those interested, this test procedure 
was adequate and yet not unnecessarily 


severe. 
It is understood that the test structure 
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will continue to be available for the test- 
ing of valves and that such tests will be 
prerequisite to service trial installation. 


Making these test facilities continuously 
available is of greatest importance. It en- 
ables an inventor to test his device at 
minimum expense, and if it successfully 
meets all requirements he will be able to 
secure an authorization for service trial 
far more easily than if the valve had 
never been tested. 

With the test facilities available there is 
an opportunity for research work. This 
is of utmost importance. The past prac- 
tice of “cut and try” is fast passing and 
it is well. No longer should untried 
valves be installed on tank cars where 
faulty design or construction may endan- 
ger life and property. 


Satisfactory performance in service is 
the only conclusive requirement, but if a 
device passes a preliminary test closely 
approximating service conditions its 
chances of succeeding are much greater 
than if it is untried before installed in 
service. 

Often the preliminary tests may reveal 
minor defects in a device which would not 
be discovered in service. When the de- 
vice goes into service it either works or 
fails to work. The inventor cannot usual- 
ly afford to. follow the tank cars over the 
country in order to find why it failed to 
work. No one else is interested in “why,” 
they only want to get it off the car so 
they won’t be bothered further. 

The testing will only require a 
days’ time and the inventor may study the 
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behavior of the valve and possibly im- 
prove its performance before it goes into 
service. 

Finally with the test facilities available 
and improved, as they undoubtedly will be 
in the near future, the question of stand- 
ard valves for tank cars will be more 
easily answered when the time comes for 
that step. In the next year or so a num- 
ber of valves will undoubtedly be de- 
signed, constructed, tested and placed in 
service on trial. These will be closely 
watched with a view to the selection of 
standard designs. It is possible that de- 
sirable features from a number of valves 
may be combined into one valve which, 
when constructed and tested, will by com- 
mon consent prove worthy of the title of 
the standard valve. 

None has been so honored to date and 
the bars are down. If you think you can 
design the necessary valve, go ahead, but 
after it is built, test it, and test again, un- 
til not only you, but everyone else, knows 
that it will work and work satisfactorily. 


Engineering Corporation 
Buys Newton Process 


Angeles.—Southwestern Engi- 
neering Corporation of this city has 
purchased control of the Newton Proc- 


ess Manufacturing Company of Fuller- 


Los 


ton, California, and as a result of the 
transaction, the management of the 
Newton company will be practically 
the same as that of the company which 
made the purchase, according to which 
arrangement a considerable saving is 
expected in operating costs and over- 
head. 

The principal products of the New- 
Manufacturing Company 
fractionating 
con- 


ton Process 
are absorption towers, 
exchangers, 
accessory 


towers, stills, heat 


densers, coolers, and 


equipment for absorption plant use. 

The new board of directors of the 
Newton company consists of A. B. 
Menefee, H. Schwartz, Julius Kober- 
nik, Frank W. Newton, G. W. Bur- 
nctt and B. M. Snyder. 


gas 


Foreign Valve Shipment 


Oakland, California—One of the larg- 
est single shipments of lubricated valves 
ever made was announced recently by the 
Merco Nordstrom Valve Company. The 
order consisted of several hundred valves 
of various sizes for use in handling acids 
and it went to a nitrate corporation at 
Tocopilla, Chile. Numerous other large 
shipments have been made by the same 
company during the past month, according 
to the announcement. 





E. L. Benedict, traffic manager for 
the Champlin Refining Company of 
Enid, Oklahoma, died December 28. 
Mr. Benedict was 42 years old. He 
is survived by his widow and two chil- 
dren. 
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Rush Orders 


Shipped Immediately from Stock 








ACIDCOMONO=CAST DIDE 


ONO-CAST and other standard pipe and fittings manufactured by this 

company—the largest independent pipe shop in the entire country— 

are stocked in leading cities for the customer's convenience. These stocks are 

large enough in tonnage and variety of standard sizes to allow us to meet rush 
orders at once in any section. 


Stocks Carried in Eight Cities 
JS %\ 


Stocks of Standard Pipe and 


Fittings Maintained in 
These Cities your service. These branch offices can 





Stock yards in eight leading cities are at 


meet your immediate requirements for 





Kansas City, Missouri 5S : 
“ standard sizes with stocks on hand. If 


Minneapolis, Minnesota : 
your order is too large to be completely 
tun Annie Calta filled from branch stocks, the balance 


Dallas, Texas of your order will be rushed at once 


San Francisco, California 


Chicago, Illinois from our main foundry in Birming- 


Seattle, Washingt intai i 
eattle, Washington ham, Ala., which maintains at all times 


Birmingham, Alabama : 
close contact with branch offices. 


Export Office—New York City. 


~ fe 














Order from the City Nearest You 


American Cast Iron Pipe Company 
Birmingham, Alabama 
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Use Oil in Electrical Line 
Insulation 


Petroleum oils of high dielectric 
strength have been successfully used 
in oil-filled underground cables ca- 
pable of handling double the voltages 
handled by ordinary cables. Phillip 
Torchio, vice-president in charge of 
electrical engineering for the New 
York Edison Company, described the 
new type of cable in an address before 
the Great Lakes subdivision of the 


American Institute of Electrical Engi- 
neers, Chicago, Nov. 29. Extracting 
from Mr. Torchio’s paper, he stated: 
“The cable, which has aroused keen 
interest 


among engineers and cable 





but, how did you do it? 
Steal the coal>’’ queried the 
President, with a smile. 
“We could have cut the 
coal bills about that much 
per month for the past year 
if you had let me spend a 


work.” 
“How do they work?” 











wear. 





id, how'd 
that $/680 tabt month: 


“My congratulations — 





little money for steam traps when I first asked for them,” 
answered the Superintendent. 


“A little money,” blurted the President. 
wanted over $5,000—while you were satisfied with 
about a third that sum recently. Why the big difference?” 


“Well, I put in lower-priced traps called ‘Sarco.’ I’d heard for 
years that they’d do the same work as bucket or float traps, but 
I was afraid to try em because they cost only about a third the 
price, and didn’t see how such a low-priced trap could do the 


“Fine. 
a long list of users, including many of the 
biggest plants in the country. 
eight of them and every one reported entire 
satisfaction. 
why they should not hold up, because they 
have no complicated parts to need fixing or 
And they adjust themselves for all 
pressures from 0 to 100 pounds.” 
“Where did you get the extra help 
to install them?” : 
Simply Screwed them into the pipe 


line.” 
Let us send you a Sarco on 30 days 
free trial. Booklet S-275 on request. 


SARCO CO., Inc. 


183 Madison Avenue New York 
t Buffalo Chicago 
Bomett Cleveland Philadelphia 
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manufacturers throughout the world, 
was first installed in the United States 
during the past summer—12 miles be- 
ing owned by the New York Edison- 
United Company’s system and six 
miles by the Commonwealth Edison 
Company of Chicago. These are the 
only commercial installations of this 
cable in the world. In the cables now 
generally in use the copper wires form 
a solid core, surrounded by oil-impreg- 
nated paper, which is enclosed in a 
lead sheath. The new cable, instead 
of being solid, has its wires stranded 
about a copper spiral, which forms a 
hollow the entire length of the cable. 
This central hollow or core is com- 
pletely filled with oil under constant 
pressure. 













“Why you 











The manufacturer sent me a 







I wrote to 






There really isn’t any reason 








“Didn’t need any. 








Adolf Frese Corp., Los Angeles 








JANUARY, 1928 


“It was only very recently that un- 
derground cables could be designed to 
carry as much as 66,000 volts. The 
new cable carries 132,000 volts, and in 
the engineering world it is expected 
that cables of similar design will be 
able to carry as much as 220,000 volts, 
which is the voltage required for long- 
distance transmission and system in- 
terconnection. 

“The theory of the oil-filled cable,” 
Mr. Torchio said, “is that through its 
collapsible oil reservoirs it responds 
readily to volumetric changes in oil 
and cable due to temperature changes. 
In this manner, the whole cable is kept 
constantly filled with oil under pres- 
sure, both in the hollow core of the 
conductor and throughout the sur- 
rounding insulation. The unique ad- 
vantage, therefore, of this type of con- 
struction, is that, should the lead 
sheath be expanded or distorted, or the 
internal elements of the cable be dis- 
placed by temperature variation, or 
other causes, the spaces thus formed 
will be immediately filled with oil, 
while in a solid insulation type, voids 
would be formed, causing ionization 
and ultimate failure.” 


Spring Meet of N. P. A. 
April 19 and 20 


The regular semi-annual convention of 
the National Petroleum Association will 
be held again this spring at Cambridge 
Springs, Pennsylvania, on April 19 and 20, 
according to announcement of the board 
of trustees of the association who met at 
Chicago at the Stevens Hotel, December 
7. The board of trustees will hold their 
next meeting at Pittsburgh, Pennsylvania, 
January 13. The Fire Marshals Associa- 
tion, which is a branch of the N. P. A,, 
will hold its annual meeting also at Pitts- 
burgh, on December 12. At this time 
plans will be discussed for the accident 
prevention work of this organization 
which it is planned will be carried on in 
connection with the fire prevention pro- 
gram under the direction of the fire mar- 
shals. 

T. ’J.° Hillard; Waverly Oil Works, 
Pittsburgh, reported at the Chicago meet- 
ing of the trustees, something of the prog- 
ress of the study of refinery cost account- 
ing methods in which the National Petro- 
leum Association is interested. 

O. P. Kenney, of Kenney Oil Company, 
New York, past president of the N. P. A., 
presided at the trustees meeting in the ab- 
sence of President E. M. Lyons, Tiona 
Refining Company, Clarendon, Pennsyl- 
vania. 





The newly organized Edington- Witz Re- 
fining Company, Long Beach, California, 
has purchased the old plant and site of the 
Wadeolene refinery on Cherry Avenue, in 
the Signal Hill field. The old plant is 
being completely remodeled and repaired, 
adding storage, shipping and receiving fa- 
cilities. Crude contracts have been made 
with a number of operators in the field, 
and plant capacity is to be around 3000 
barrels daily. 
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8 ft. 6 in. x 80 ft. Bubble Tower built for Arthur G. Mc- = 
Kee & Co., Engineers & Contractors, one of the many 
products built by— 


HAMMOND IRON WORKS 


Our Bulletin 200—Steel Storage Tanks. 
500 to 80,000 Barrels. 


Our Bulletin 100—Horizontal Tanks. 
1600 to 24,000 Gallons. 


Our Bulletin 300—Hammond Filters. 


Special Bulletin—Handling and Storing 
of Fuel Oil. 


Material furnished Knocked Down or Erected. 


- HAMMOND IRON WORKS 


WARREN, PA. 


Manufacturers and Exporters of Steel Tanks and Steel Plate 
Construction 


(New York Office: 17 Battery Place—Telephone 0060) 
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Engineers Have Refining 
Program in February 


The American Institute of Mining 
and Metallurgical Engineers, refinery 
division, holds its annual meeting in 
New York, February 21, 22, 23. Prep- 
arations are under way for the per- 
fection of a highly interesting program 
at this meeting which will be of in- 
terest to refinery operators. Many of 
the latest developments in petroleum 
refining will be discussed in the papers 
to be presented at this time. 

Walter Miller, vice-president © in 
charge of manufacturing for the Mar- 
land Refining Company, -is in charge 
of the program as vice ‘chairman of 
the refinery division. ASsisting Mr. 


Miller are Dr. T. G. Delbridge of the 
Atlantic Refining Company; Herchel 
G. Smith, Gulf Refining Company, and 
C. W. Stratford, Tide Water Oil Com- 
pany. 

Among the papers to be presented 
at this time is one of specific interest 
by Frank A. Howard, and R. T. Has- 
lam, of the Standard Development 
Company, under the title of “Sources 
of Automotive Fuel.” Papers on dif- 
ferent phases of refining technique 
will also be presented by J. E. Hays of 
the Mid-Continent Petroleum Corpo- 
ration, Tulsa, and C. W. Stratford, of 
Tide Water Oil Company. F. Julius 
Fohs will present a paper on crude oil 
production. The program committee 
will announce complete program for 
the meeting in the early future. 


has been 


SOLVED. 


In cooling tower construction the one difficult problem has been to de- 
sign a tower that cools the water and at the same time keeps it in the cool- 


ing system in spite of winds. 


This would be relatively simple if the wind always came from the same 


direction and at the same velocity. 


In the Fluor Cooling Tower, and no other, the patented drift eliminators 
can be adjusted by one man in five seconds to accommodate any change 
either in wind direction or wind velocity, thereby assur- 

ing efficient performance under all conditions. 


Write for Bulletin 2-A or telephone our 
nearest office for particulars. 


JACKSON ENGINEERING & EQUIPMENT 
COMPANY 


909 E. 59th St., 
Los Angeles, Calif. 





502 National Bank of Commerce Bldg., 


Tulsa, Okla. 
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M. F. WATERS 
Vice-President Smith Separator Company 


Waters is Vice President 
Of Separator Company 


Tulsa.x—M. F. Waters, who has been 
general manager of the Smith Separa- 
tor Company, with headquarters in 
this city, has been named vice presi- 
dent. 

Mr. Waters became identified with 
Smith Separator Company in the early 
stages of the company’s development 
and has directed the activities of the 
company throughout the oil country. 

When Mr. Waters took over the 
management of the company, five em- 
ployes were on. its payroll. Today 
more than 20 representatives cover the 
territory. 

Smith Separator Company is distrib- 
utor for oil and gas separators, the 
Ever-Ready tubing protector, gauge 
cocks, and also products of Fisher 
Governor Company, Victaulic Com- 
pany of America and Reed Air Filter 
Company. 








3ecause of illness, Howard Greene, 
head of the manufacturing department 
of the National Petroleum Association, 
has temporarily been relieved of his 
duties in that capacity, and his work 
has been delegated to P. S. Tarbox, 
formerly in charge of the department 
of economics, accounting and _ statis- 
tics. Mr. Tarbox is manager of the 
Independent Refining Company at Oil 
City, Pennsylvania. In the present 
temporary arrangement, the place 
which Mr. Tarbox vacated in the Na- 
tional Petroleum Association has been 
taken by T. J. Hilliard, who is presi- 
dent of the Waverly Oil Works, Pitts- 
burgh. 





Chicago.—The office of the Celite 
Products Company. here has_ been 
moved from 53 West Jackson Boule- 
vard to the company’s own building at 
225 East Superior Street. 
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These Distributors stock ADAMANT 
in 100 lb., 250 lb., and 400 lb. con- 
tainers. Distributors are listed under 
state and city, with states aurrangec 
alphabetically. 

Alabama, Birmingham, 

Young and Vanna Supyly Company 
California, Los Angeles 

Industrial Supply Co. 
California, San Francisco, 

W. E. Mushet Co, 
Colorado, Denver, 

H. W. Thompson 
Connecticut, Hartford, 

Factory Supply Company 
Connecticut, New Britain, . 

Rackliffe Bros. Co., Ine. 
Connecticut, New Haven, 

The Warner-Miller Co. 
Illinois, Chicago, , 

Wm. E. Dee Company 
Indiana, Fort Wayne, 

Coan Equipment Co. 
Indiana, Indianapolis, 

Indianapolis Belting & Supply Co. 
Iowa, Des Moines, 

The Walredh Supply Company 
Kentucky, Louisville, 

E. D. Morton & Company, Inc. 
Kentucky, Paducah, 

Henry A. Petter Supply Company 
Louisiana, New Orleans, 

Woodward Wight & Company, Ltd. 
Louisiana, Shreveport, 

Woodward Wight & Company, Ltd. 
Maryland, Baltimore, 

King’s Coal and Supply Company, Inc. 
M:.ssachuseits, Boston, 

Waldo Bros. and Bond Company 
Mussachusetts, Springfieid, 

Oscar F. Carlson 
M:ssachusetts, Worcester, 

Waldo Bros. and Bond Company 
Michigan, Detroit, 

iH. D. Edwards & Co. 
Minnesota, Duluth, 

Duluth Builders Supply Co. 
Minnesota, Minne apolis, 

No rthern Mi oe: ry & Supply Co. 
Misseuri, K cans as City, 

Un n Material & Supply Co. 
ri, Si Louis 
lilway Sup: yy Co. 
<a, Omvha, 
icon Machinery & Supply Co. 
rk, Buffalo, 
s — Co., Ine. 











rican “Hard Wall Plaster Co. 
New York, 

Cc. C. Phillins, 110 W. 34th St. 
New York, Rochester, 

American Cley & Cement Corp. 

Wm. Summerhays & Son 
New York, Rome, 

The Ameriesn Hard Wall Plaster Co 
New York, Syracuse, 

The Peragon Plaster Company 
New York, Utica, 

The American Hard Wall Plaster Co. 
North Carolina, Asheville, 

Southern Ste el & Cement Company 
Ohio, Cincinnati 

The Wm. T. Johnston Co. 
Ohio, Cleveland, 

The Clevelsnd Tool & Supply Co. 
Ohio, Columbus 

The Westw iter Supply Co. 
Ohio, Dayton, 

The Klinger-Dills Co. 
Ohio, Toledo, 

The Toledo ony Supply Co. 
Oklahoma, .Tuls: 

Standard As BA stos & Cork Compan; 
Oregon, Portland, 

The M. L. Kline Co. 
Pennsylvania. Bethlehem, 

Morris Black 
Pennsylvania, Erie, 

0. C. Thayer end Son 
Pennsylvania, Pittsburgh, 

Pittsburgh een Company 
Pennsylvania, Read ing. 

Reading Four 1dry and Supp) «40. 
Rhode Island, Providence, 

B. & H. Suvply C».. Ine. 
South Carolina, Columbia 

Columbia Sup»ly Comnany 
South Carolina, Spartanburg 

Spartanburg Mil! Supply Co. 
Tennessee, Memphis, 

Reed and Duecker 
Texas, Beaumont, 

Norvell-Wilder Hardware Company 
Texas, Corpus Christi, 

San Antonio Machine & Supply Co. 
Texas, Dallas, 

The Murray Company 
Texas, El Paso, 

Geo. S. Thomson Company 
Texas, Houston, 

Norvell-Wilder Hardware Company 
Texas, San Antonio, 

San Antonio Machine & Supply Co. 
Texas, Waco, 

San Antonio Machine & Supply Co. 
Virginia, Norfolk, 

Raniee Machinery & Supply Corp. 
Washington, Seattle, 

Cragin & Co. 
Woeshington, Spokane, 

Consolidated Sunply Company 

West Virginia, Charleston 

South Side Foundry & Machine Works 
Wisconsin, Milwaukee, 

Tews Lime & Cement Co 
Wisconsin, Superior, 

The Speakes Company 


Canadian Distributors 


British Columbia,, Vancouver, 

B. C. Equipment Company, Ltd. 
Manitoba, Winnipeg, 

Walter Belyea & Company, Ltd. 
Ontario, Hamilton, 

Thomson-Gordon, Ltd. 
Ontario, Port Arthur, 

Wells & Emmerson 
Ontario, Toronto, 

J. H. Morrison 
Quebec, Montreal, 
Alex. Bremner, Ltd. 





A Gulf Publishing Company Publication 109 








Save the Re-lining Cost! 


Keep Your Brickwork in Good Condition 
By Periodic Use of 
The ADAMANT Gun and ADAMANT-ADACHROME Coatings 


W OULDN’T your boiler and 
still settings last much longer 
if you could compensate for brick- 
work deterioration as it occurred? 
You can! Periodic and systematic 
repairs to brickwork are now pos- 
sible, by the use of The ADA- 
MANT Gun and the proper mix- 
ture of ADAMANT Cement and 
ADACHROME. 


Fire brick construction can be sur- 
faced with coatings of ADA- 
MANT-ADACHROME, and fin- 
ished with a dust coating of dry 
ADACHROME, both coatings 
being blown on with The ADA- 
MANT Gun. 


Providing a dense, hard and highly- 
refractory surface, the ADA- 
MANT-ADACHROME coating 


protects the brickwork from clinker 


adhesion, slags, fusible coal ash, 
sulphur and other impurities in 
either coal or oil fuel which cause 
slagging, fluxing or melting of 
brick 


If ADAMANT-ADACHROME 
coatings are frequently and period- 
ically applied with The ADA- 
MANT Gun, your refractory con- 
struction will last longer, fewer re- 
linings will be required, and many 
maintenance dollars saved. 


The ADAMANT Gun is inex- 
pensive, costing only $25.00 in the 
U. S., and $32.00 in Canada. Send 
for new booklets on The ADA- 
MANT Gun and the ADA 
MANT-ADACHROME mixés. 


BOTFIELD REFRACTORIES Co. 
%83 S. Swanson St., 
Philadelphia, Pa. 





For A Long Furnace Run, Use The ADAMANT Gun 





FIRE BRICK CEMENT 











Whenever You Use a Fire Brick, Use ADAMANT, the Original High Temperature Cement 
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ACCURACY 








American Recording and Indicating Hydraulic Gauges in Pump House of 
Emery Refining Co., Bradford, Pa. Illustration in the center shows Type 
3192 American Recording Gauge for all pressures up to 10,000 Ibs. 


If pressures are important, the instruments for measuring such 
pressures ought to be reliable and accurate. American Recording 
Gauges are guaranteed accurate. They are selected because long 
life and accuracy have been their characteristics since these in- 
struments were first invented. 


Write for the following: 


| Gauge Catalog A-19 Recording Thermometer Catalog H-19 
1 Recording Gauge Catalog E-19 Temperature Controller Catalog R-19 
i Thermometer Catalog F-19 Steam Trap Catalog S-19 


Dial Thermometer Catalog G-19 Tachometer Catalog J-19 


AMERICAN 
INSTRUMENTS 


AMERICAN SCHAEFFER & BUDENBERG Corp 
338 Berry St., Brooklyn, N. Y. 


BRANCHES IN PRINCIPAL CITIES 


Makers of American Industrial Instruments since 1851 











GOULDSPUMPS 


Pumps for All Refinery and 


Gasoline Plant Services 
Catalogs and Bulletins on request 


GOULDS PUMPS, INC. 


Seneca Falls, New York 
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Natural Gasoline as a Chemical 
Material 


(Continued from Page 94) 


have a practically identical value in b.t.u. 
as-a vaporized gallon of butane. 


Butane for Refrigeration 
Butane is an excellent, efficient, and 
inexpensive refrigerant. Comparatively 


~ little energy is required to operate a bu- 


tane system as compared with ammonia 
and for this reason it has found prefer- 
ence in home refrigerator systems. It 
presents a future possibility as a refrig- 
erant upon a large scale in the manufac- 
ture of refrigerator cars for the shipment 
of meats and vegetables, to which refer- 
ence has already been made. 

The gasoline remaining after the re- 
moval of the butane, has an initial boil- 
ing point of approximately 105 degrees F. 
and an end point of approximately 350 de- 
grees F. It makes an excellent motor 
fuel for aviation or car motors. How- 
ever, a pentane cut may be fractionated 
from the motor fuel gasoline and chlori- 
nated and then hydrolized to form amyl 
alcohol’. The amyl alcohol may be sold 
as such, or may be acetylated to form 
amyl acetate, a valuable solvent in py- 
roxylin lacquers. 

The removal of the pentane cut leaves 
a residual gasoline of about 130 degrees 
F. initial boiling point and 350 degrees F. 
end point. This fraction may be distilled 
to remove the small percentages of 
heavier naphthas present, to produce a 
295-300 degree F. end point fraction, 
which may be marketed as a rubber solv- 
ent for the manufacture of rubber ce- 
ments. I say, “may be marketed,” al- 
though I should say, “is being marketed 
and has been marketed for some time.” 


The preceding paragraphs list only a 
few of the possible product divisions ob- 
tainable from natural gasoline. Bearing 
in mind the cheapness of the raw material 
and fuel for the conversions, it is evident 
that a great many of them are practical 
today. The state of development work in 
some companies, and courtesies extended, 
do not permit discussion of more of the 
work which is now in progress. 

As we become more involved in this 
subject, it has been our observation that 
the chemists have hardly realized the 
amount of intermediate hydrocarbons that 
are available, not to speak of some two 
hundred billion feet of methane and 
ethane that are going to waste as residue 
gas after gasoline extraction. Let me in- 
dicate the proportions of gases that are, 
or may be, obtained through natural gaso- 
line plants. There are being processed 
something like one thousand forty-two 
billion feet of natural or casing-head gas 
per annum from which one billion six 
hundred forty-two thousand gallons of 
gasoline are. recovered. From this, an 
average of 10 per cent is now removed 
by weathering or stabilizing, the con- 
stituents removed being, chiefly, propane 
and butane. Further amounts could well 
be recovered if the fractions become valu- 
able. The amount ultimately available is, 





*Chemical and Metallurgical Engineering Vol- 
ume 34, No. 5, May, 1927. 
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ONE OF SEVERAL ROSS PARTIAL 
CONDENSERS ON HIGH 
PRESSURE SERVICE 


NOTE THE USUAL RUGGED i 
CONSTRUCTION OF ROSS : 
REFINERY EQUIPMENT 


ROSS HEATER & MFG. COMPANY, Inc. 
Buffalo, N. Y. 






Representatives in all principal cities 
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roughly, 20 per cent of the total net gaso- 
line production, or about 325,000,000 gal- 
lons annually. 


Ready for Use 

Chemical engineers, not familiar with 
the oil business, who read in the books 
on distillation that fractionation of pure 
paraffine hydrocarbons is extremely ¢if- 
ficult and expensive, should consider that 
the difference in boiling points is very 
great on the light end of the series and 
that the number of isomers is smaller. 
Existing large-scale installations of sev- 
eral companies are now easily and con- 
tinuously making butane and propane for 
their own purposes of vapor pressure con- 
trol in motor fuels with a boiling range 
of 10 degrees F. or less. While it is true 
that the highest degree of purity is diffi- 
cult to obtain, commercial purity, of the 


order of that obtained with other liquids 
of commercial large-scale use, is now 
available in tank car lots. If any of you 
want to buy a few tank cars of propane 
or butane per day, you may be surprised 
to find how many manufacturers are pre- 
pared to sell them to you, and that I. C. C. 
rules are already made and containers de- 
veloped and in actual use. 

The use of these hydrocarbons as a 
specialized fuel is a reality today. The 
gas is available because nature has pro- 
digiously provided it. Everywhere, save 
in one place, gaseous, b.t.u. is more ex- 
pensive than liquid or solid b.t.u. Only in 
the oil fields is gaseous b.t.u. cheaper. It 
cannot always be stored, or piped in large 
quantities from every field; it would be 
uneconomic. But it can be tanked and 
shipped to almost any point, and compete 
as a special fuel in special industries, and 





I 











COPPER 


McKim Metallic 
Asbestos Gaskets 


ALUMINUM 


Plain or Corrugated 


Catalog No. 17 on Request 


McCord Radiator & Mfg. Co. 


Manufactures of McCord Force Feed Lubricators 


DETROIT, MICH. 


California—Chandler & Warden, 121 West Pico St., Los Angeles 


MONEL 
ARMCO 
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in many places instead of gas in its do- 
mestic application. The more ideal uses 
are in the hands of the chemists. 


What does not appear practical today 
will be made practical tomorrow by 
greater absorption of the teachings and 
the work of Blau, Garner, Burrell, 
Thompson, Campbell, and others, and per- 
haps by co-operative research and de- 
velopment. Instead of accomplishing 
what has been called “stabilization at a 
loss” by evaporating light fractions, it is 
written into the future that stabilization 
will become, rather, an “effect” instead of 
“cause”—that stabilized gasoline (finished 
motor fuel) will be the residue after the 
raw material has been broken down and 
looted for valuable constituents. Natural 
gasoline in the hands of the initiated will 
be a chemical material. 


Foster-Wheeler Bulletin 


The first publications to be issued by 
the recently Organized Foster-Wheeler 
Corporation were released a short time 
ago and are now ready for distribution to 
interested parties. 

Bulletin EC-102 describes the Foster 
Economizer, now widely used in power 
plants in the United States, Canada, Great 
Britain and Continental Europe. The new 
bulletin contains much interesting test 
data, photographs, drawings and a steani 
table up to 1500 pounds gauge pressur# 
and 300 degrees F. superheat. 


Sulletin 120 covers the new Extraction 
type feed water heaters, usually installed 
in turbo electric power stations. It also 
includes heat balance diagrams. 


Bulletin 119 deals with hot water heat- 
ing systems of the forced circulation type 
employing exhaust steam from the power 
plant as the source of heat. Illustrations 
are from photographs taken in nationally 
known plants. 

The Foster-Wheeler Corporation was 
formed through the consolidation of the 
Power Specialty Company and the 
Wheeler Condenser and _ Engineering 
Company. 

Copies of the bulletins can be obtained 
from addressing the company at 165 
Broadway, New York City. 


Catalog Announcement 


The Brown Instrument Company, 
Philadelphia, Pennsylvania, has released 
two new pieces of literature of interest to 
the refining industry. 


“Brown Electric Flow Meters” is the 
title of Catalog 20. This publication de- 
scribes the complete line of flow meters 
manufactured by the company and gives 
much useful information about them. 


Catalog 87 describes and _ illustrates 
Brown automatic temperature control ap- 
paratus. 


Both catalogs are complete. Copies will 
be mailed on request to the company. 
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Hammer-Welded 
Construction 


Whether planning for a unit or a battery of high 
pressure vessels it is well to remember that a hammer- 
forged weld is the strongest weld that can be made. 
Thus, hammer-welded shells offer the important ad- 
vantage of maximum safety where used for dephleg- 
mators, stills, expansion chambers, etc. 








Practically no shop work is required at the point of 
erection, as manways, nozzles, etc., can be hammer- 
welded to the vessel; lugs and tapped holes can be 
furnished as desired. In addition,-the vessels are free 
from internal obstructions, which make them easier to 
clean; and the absence of seams or rivets means that 
danger from leakage of explosive or inflammable ele- 
ments is practically nil. 


Our Hammer-weld Department can manufacture these 
vessels in a wide range of specifications, and are pre- 
pared to give cooperation and complete information to 
those interested. 


NATIONAL TUBE COMPANY 
Frick Building, Pittsburgh, Pa. 


Mention Where You Saw the Advertisement 
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Refinery Supply Co. Buys 
cme Company 


The Refinery Supply Company, Tulsa, 
announces the purchase of the Acme Com- 
pany, Dallas, Texas. W. Schlueter, of 
the Refinery Supply Company, states that 
the negotiations with D. A. Sillers, of the 
Acme Company, and of the Lone Star 
Gas Company, Dallas, include the pur- 
chase of all of the latter companies in- 
struments of measurement and all of the 
patents previously owned by Mr. Sillers. 


With the purchase of the Acme Com- 
pany the Refinery Supply Company is 
establishing a Dallas branch office at 3404- 
6 Main Street. The new quarters will 
have a 50-foot frontage and sufficient 
depth to house a complete shop and re- 
pair department as well as a full line of 
equipment, testing, analytical, and meas- 
urement instruments. 


All of the Acme instruments will con- 
tinue to be manufactured under the new 
arrangement. The Recording Gravitom- 
eter, which is speedily becoming exten- 
sively employed by all gas transportation 
and gasoline manufacturing companies, 
and the Gravity Balance for detertiii.ing 
specific gravity of gas, are two of the 






attachment. 


384 Jay Street 


For Protection 


When paint spraying outside 
work use the New Improved 
Pulmosan Dustproof Alumi- 
num Respirator. 


For painting inside of tanks 
and tank cars use the Pulmo- 
san Airline Mask with blower 


Write for Descriptive Literature 


Pulmosan Safety Equipment Corp. 





best known instruments formerly distrib- 
uted by the Acme Company. The Pocket 
Calculator, and the 100 Inch Water Col- 
umn, the Pressure and Vacuum Pump, 
High Pressure Look Box, Vapor Tension 
Bomb, and Loading Dome Cover will be 
distributed by the new company. 

N6 change is to be made in the Tulsa 
store of the Refinery Supply Company. 
R. E. Copman is in charge of the com- 
pany’s new Dallas branch office and shops. 


Heat Transfer Products 


The Staten Island Shipbuilding Com- 
pany, which for more than a quarter of a 
century has been one of the leading ship- 
builders on the Atlantic Coast, has an- 
nounced that it has formed a division for 
the manufacture of heat transfer appara- 
tus. 

The line will consist of water storage 
heaters, feed water heaters, bleeder heat- 
ers, waste heat extractors, preheaters, con- 
densers, evaporators, time coolers, oil 
heaters, oil coolers, dehumidifiers, super- 
heaters, de-superheaters, boilers, tanks, 
piping, including bends of all materials, 
pumps, fabricated plateware and galvan- 
ized products. 

It is said that the plant of this con- 
























Brooklyn, N. Y. 





cern is equipped to produce either plate 
work, castings, machine work, boiler 
work, forge work or welded products. 

Officials of the Heat Transfer Prod- 
ucts, Inc., as the division will be called, 
include William J. Davidson, chairman 
of the board; George T. Jacocks, presi- 
dent and general manager; S. J. Crooker, 
vice president in charge of engineering; 
Walter S. Ogilvy, vice president in charge 
of manufacturing, and George H. Bates, 
treasurer. 

New York address of the company is 
90 West Street, Room 509, New York 
City. 


Stockham Shifts Force 


Birmingham, Ala.—Coincident with the 
recent announcement of the Stockham 
Pipe and Fittings Company, of this city, 
regarding the addition of electric steel 
flanged fittings and flanges to its line of 
cast iron and malleable fittings, there 
were announced certain changes in the 
executive personnel. 

Douglas W. Stockham has been ad- 
vanced .o the vice presidency, taking the 
place formerly held by George B. Bald- 
win. Mr. Baldwin was vice president in 
charge of sales, but resigned to go into 
business for himself. 

Roy L. Stewart, former Pacific Coast 
representative, was brought to the home 
office to act as sales manager. 

Harry N. Hall of Philadelphia has been 
appointed advertising and sales promotion 
manager. 

Germer Petesch, formerly manager of 
the Boston warehouse, has been transfer- 
red to the Chicago warehouse, which he 
will manage. 

H. G. Farnum was promoted to man- 
ager of the Boston warehouse. 

Irving Lyon, steel sales engineer and 
former manager of the Crandall Packing 
Company, Birmingham, has been appoint- 
ed manager of the steel sales promotion 
department of the Stockham Company, 
with headquarters in Birmingham. 





C. F. Braun & Company, Los An- 
geles, has béen awarded the contract 
for the absorption gasoline plant of 
the Moody-Seagraves interests, at 
Waskom, Texas. The plant is to cost 
$125,000. It is to be located in close 
proximity to the Dixie Pipe Line Com- 
pany’s 22-inch Webster Parish-Was- 
kom-Houston gas line booster station. 
It will have a capacity of 80,000,000 
cubic feet daily, and is estimated to 
extract an average of 15,000 gallons of 
gasoline per day from the gas treated. 
Construction of the plant has been 
started and is to be rushed to comple- 
tion to be ready by the time the gas 
pipe line is placed in service—some- 
time soon after the first of January. 
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Correct design 
insures 
satisfactory service 





HEAT 
EXCHANGERS 


are designed in every case to 
meet specified operating 
conditions. 


Single- and Multiple-barrel 
Types. 


We are equipped to build units 
of large capacities. 


BULLETIN 12-H 


Jets, valves, condensers, spray nozzles, 
heaters, coolers, gear pumps and oil 
burners for the oil industry. 


Send for illustrated booklet showing entire line 
of refinery equipment. 


SCHUTTE & KOERTING CO. 
1253 N. 12th St., Philadelphia, Pa. 


«4 








This Readable 
‘THERMOMETER 


HIS Readable Ther- 


mometer has won all 
industry—a notable feat: 
When TAG-Hespe Glass 
came out, it had to strug- 
gle against being con- 
fused with the obsolete 
“ruby-back” glass. That 
old device was imprac- 
tical, because the _ red 
showed at both sides of 
the mereury column. In 
TAG-Hespe Glass the 
bright color shows only 
above the-mercury.- Once 
this- was understood, in- 
dustry after industry 
adopted it. TAG-Hespe 
Glass has won out—be- 
cause, being good and 
practical, it has spread the 
use of thermometers on 
thousands of applications 
where the difficulty of 
reading ordinary _ ther- 
mometers had previously 
caused huge losses. 








TAG-Hespe Glass is sim- 
ilar to .ordinary improved 
lens-front thermometer glass 
tubing, except that in TAG- 
Hespe Glass the back of the 
fine bore (up and down 
which the mercury travels) is 
made of bright red glass. Not 
a drop of red spirit is used in 
these Mercury Thermometers. 


We carry a complete stock of Tagliabue Instru- 
ments for the Oil Refining Industry—including 
laboratory thermometers, hydrometers and test- 
ing instruments. 


Saw 
‘S 


‘ 





The Refinery Supply Co. 


TULSA, OKLAHOMA. DALLAS, TEXAS 
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Abstracts of Technical Literature 
Of Particular Interest to the Plant Operator 





Distillation 


ESLIE and GOOD. Ind. and Eng. 
L Chem. Vol. 19, No. 4, pps. 453-60.) 

Methods-of vaporization are briefly 
discussed and classified. 

A paraffin base petroleum was vapor- 
ized by equilibrium single flashing and 
equilibrium successive flashing at each 
of a series of temperatures, and the dis- 
tillates and residuums so obtained ana- 
lyzed by a method that gives true boiling- 
point curves. 


Single flashing was found superior to 
successive flashing as regards yield of 
distillate, exhaustion of residuum, com- 
position of vapor and heat requirement. 
The proportion of a single-flash distillate 
boiling below the flash temperature aver- 
ages 82.3 per cent and of a successive 
flash distillate 80.65 per cent. The pro- 
portion of a single-flash residuum boiling 
below the flash temperature averaged 11.6 
per cent and of a successive flash resid- 
uum, 16.4 per cent. 











This cooling tower we installed for the Marland Refining Company at their Ponca City plant 
is the largest single atmospheric cooling tower in the United States. 


Cooling; ower orSpray'Pond 


HE REFINERY ENGINEER 

must often choose between a 
cooling tower and a spray pond when 
it comes to installing water cooling 
equipment. For many years we have 
been manufacturing and _ installing 
both cooling towers and spray ponds 
for refineries and can advise you in- 
telligently as to which is the best 
type for. your purpose. 


We have designed and built cool- 


ing towers and spray ponds for firms 
like Marland Refining Co., Union Oil 
Co., Roxana Petroleum Co., and oth- 
ers equally well known. 


Write for Th se Bu letins 


Bulletin 273-R. 
Bulletin 262-R. 
Bulletin 255-R. 
Bulletin 277-R. 


Cooling Towers. 
Spray Ponds. 
Air Filters. 

Air Washers. 


THE COOLING TOWER COMPANY, INC. 


15 John Street 
Houston, .Fexas 
The J. A. Rossiter: Co., 
410 Union Nat'l Bank 
Bldg. 


Shreveport, La. 
Supply Co. 


LOCAL. REPRESENTATIVES: 


Pelican Well Tool & 


NEW YORK 


Los Angeles, Calif., 
N. O. Fleming Co., 
5815 Maywood Ave., 
Huntingdon Park 


Tulsa, Okla., 
N. M. Muir, 
Kennedy Bldg. 


Representatives in Other Principal Cities. 


” One of our spray nozzle cooling systems in operation 


at an oil refinery in Louisiana. 
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The A. S. T. M. end point of the stand- 
ard column f.ask residue from a single- 
flash distillate averages 165 degrees F. 
above the flash temperature. This is 10 
degrees to 15 degrees F. above the A. S. 
T. M. end point of the distillate. The A, 
S. T. M. end point of the standard col- 
umn flask residue froni a successive flash 
distillate averages 150 degrees F. above 
the flash temperature. 

The distillation curves of flash vapor- 
ization products are related to each other 
after the manner of a geometric progres- 
sion. 

The results of this investigation are 
discussed briefly with regard to their ap- 
plication in petroleum distillation prac- 
tice. 

Cracking 

Cracking of Heavy Mineral Otls With 
Japan Earth—(Kyuhey Kobayashi and 
Ken-i-chi Yamamoto. J. S. C. I. Jap., 30, 
17 B (1927). Brenn.-Chem., Oct. 15, 1927, 
p. 329. Libr. Bull., U. O. P. Co., Vol. 2, 
No. 45, p. 394.)—For this investigation of 
the cracking action of Japanese earth 
(acid clay) upon heavy mineral oils, il- 
luminating oil, California heavy oil and 
California lubricating oil were used. The 
work was done with special reference to 
the yield of gasoline. Varying quantities 
of the oil were used in an electrically 
heated iron bomb. The use of Japanese 
earth had the same effect as higher pres- 
sure. The complicated action of the earth 
is probably adsorption, polymerization, 
condensation, and decomposition com- 
bined. The gasoline yield is directly pro- 
portional to the quantity of earth used. 
The heavy oils rich in paraffins crack 
most readily. 

Treating 

Role of Lead Sulfide in the Sweetening 
of Petroleum Distillates and Chemistry of 
the Mercaptans-——(Morrell and Farag- 
her. Ind. and Eng. Chem., Vol. 19, No. 
9, pps. 1045-49.)—Refiners have long 
known that lead sulfide facilitates the 
sweetening of petroleum distillates. Re- 
generation of plumbite sludges by blowing 
with air has been adopted in practice. The 
beneficial effect of air upon refractory 
distillates treated with lead sulfide has 
been observed more recently.. The chem- 
istry of these processes that have proved 
useful has been obscure; frequent refer- 
ences to catalytic action are made. A 
systematic study of pure sulfur com- 
pounds and a refractory commercial gaso- 
line with the reagents involved, proves 
that the function of air is the oxidation 
of lead sulfide to lead sulfate and hence 
a formation in effect:of the usual plumb- 
ite reagent. Sweetening consists of two 
processes—the formation of lead sulfide 
from hydrogen sulfide and lead mercap- 
tides from mercaptans and the removal 
from the distillate of the lead mercaptides. 
The action of other heavy metal sulfides 
was also investigated by the authors. The 
reaction of the.conversion of mercaptides 
to disulfidés has been shown to he the 
same for all the metals studied, 

Drum Caustic Dissolver — (Cooley. 
Chem. and Met. Eng., Vol. 2, No. 11, PPS 
697-98)—More than one laborer, who 
once forgot to wear his goggles when he 
broke up a drum of solid caustic soda 
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OIL 


can be turned to face in any one of four positions. 


CRACKING 
PROCESSES 


The EMPIRE ¥2%,* pithstend working pressures of 
; ‘ 300 pounds to the square inch. Special 
types can be furnished for higher pressures if required. Standard models for general use will sustain 


a working pressure of 150 pounds. Sizes range from % inch to six inches, and are supplied either with 
a horizontally placed straight-reading register, or a clock-like vertical dial, as illustrated here, which 


The EMPIRE is a positive displacement meter, operated by an oscillating piston. It is accurate, and 
stays accurate. The only oil meter having this feature of continuous and lasting:accuracy. 


Send for fully descriptive circular 110-R. 


METERS 







































The Waterous Rotary Pump 





This pump has outboard type roller 
bearings, hardened steel pilot gears run- 
ning in oil, patented rotors and many 
other features that result in high eff- 
ciency and long life. Complete informa- 
tion on request. 


WATEROUS COMPANY 
SAINT PAUL, MINNESOTA 


Aiso Makers of the Waterous Fire Hydrant 


Onaterous, 


Agents in Principal Cities. 











NATIONAL METER CO., ng Ww YORK 


Mention Where You Saw the Advertisement 















loading your pip 













Serves in any plant 
equipment, regardless 
of service, pressure or 
temperature. 


METALASTIC 
INCORPORATED 
Jersey City, N. J. 














COPES 
Feed Water Regulators 


provide 


Drier steam, since the water 
level cannot rise beyond a pre- 
determined point. 


A simple, rugged, accurate and 
continuous boiler feed water 
input. 

Even distribution of load be- 
tween boilers. 

Less drop in steam pressure on 
overloads. 

Higher overload capacity. 
Smooth, constant rate of feed 
with no spasmodic opening 
and closing of the feed valves. 


Elimination of boiler priming 
and wet steam at the filter de- 
partment. 


Labor saving. 


Reduced stress on boiler feed 
pumps, feed lines and valves. 


Send for a copy of “Advantages of Boiler Feed Water Regulation in 
the Oil Industry’ written by L. L. Baker, Chief Engineer of the 
Barnsdall Refining Company. 


NorTHERN EguipMent Co., 620 Grove Drive, Erie, Pa. 
Stock carried by: 


B. W. Vinson, 422 Wright Building, Tulsa 
Cc. C. Moore & Co., Engineers, Central Bldg., Los Angeles 
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The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 

Made of acid-resisting shale—practi- 
cally indestructible. 

Used by all big producers because of 
the intensive movements. 


Samples on request. 


B. MIFFLIN HOOD BRICK CO., Atlanta, Ga. 
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with a 10-pound sledge, has had occa- 
sion to remember this safety precaution 
ever since. The practice is not only dan- 
gerous, but it is also a big time-consumer 
and easily conducive to “soldiering” on 
the part of the laborer. Many plants 
have solved this problem in a manner 


ge Caustic drums" 


i. 














pe 








L.--- Steel tank 





dfooo 00 0 oo0°0 ° rommonrel ») oust 

VSR 
similar to that shown -in Figure 1. The 
idea is extremely flexible and requires 
only some means of supporting the drums 
over steam jets, together with a tank for 
collecting the solution. It is always ad- 
visable to have a small amount of water 
in the tank bottom to avoid recrystalliza- 
tion of the melted caustic upon cooling. 
One simple set-up that suggests itself is 
to sink the tank below the floor and cover 
it with a flush metal grating upon which 
the drums may be rolled easily without 
any lifting. 

















Filtration 

Decolorizing Action of Fullers Earth— 
(Mat. Grass. 1926, p. 7440. Petr. Zeit- 
schr., Dec. 10, 1926, p. 1327.)—Decoloriz- 
ing action has usually been ascribed to an 
absorption effect. Wesson has proposed 
the hypothesis of an oxidation process. 
Energetic oxidizing agents show the same 
action as fullers earth. In order to clear 
up this question Benedict studied the ox- 


idizing properties of different fullers 
earths. (Jour. Oil and Fat, Ind. II, 62, 
1925.) Using cottonseed oil, he worked 


with various fullers earths, both cold and 
hot; and came to the conclusion that ful- 
lers and other decolorizing earths behave 
in different degrees like an oxidizing 
agency, that the oxidizing power of an 
earth is a measure of its decolorizing ac- 
tion, but that the oxidizing process is 
probably followed by adsorption. 


The Action of Acids and Alkalies Upon 
Bleaching Earths — (Weldes. Zeitschr. 
angew. Chem. 40 79 (1927), Jan. 20.) 

Summary: 

It may be said that the principal action 
of mineral acids upon raw _ bleaching 
earths is to dissolve out alumina and sec- 
ondarily iron oxide. Sponge-like forms 
are obtained, having. greatly increased sur- 
face area. Silicic acid hydrates are not 
formed; but if they appear, the decoloriz- 
ing power suffers. 


Alkalies' act upon activated bleaching 
earths to form silicates and to neutralize 
acid. products. The silicates, it is believed, 
cover up the hollow spaces in the earth, 
reducing its bleaching action. With strong: 
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REGULATION 
OF VACUUM ON WELLS 


Simple—Non-Chattering= 
Moderate Priced 













The simplest, most effective valve for controlling the 
vacuum on wells—yet moderate in price, the Davis Casing- 


Westcott & GrEIs are recog- head Gas Regulator is today in use by representative gaso- 
nized as the leading specialists line plant operators throughout the world. 

in Measurement and Control 

equipment for the Oil Indus- ACCURACY is the outstanding merit of the Davis. It is 
try. Our staff of engineers insured by the exceptionally large, sensitive diaphragm area 
and modern mechanical labo- and by the separate diaphragm chamber. A control vacuum 
ratory are maintained to serve is.piped to this chamber from the well side of the line, so 
our patrons. that high velocity of flow through the valve proper will not 


affect accuracy. 


An exclusive feature is the patented external dash pot— 
which positively prevents chattering and its attendant wear 
and tear. 


The Davis will give you economical, dependable service. 
Place your order today. 





WESTCOTT & GREIS, Inc. 


DALLAS TULSA Los ANGELES 


WJESTCOTTS. CREIE 


Mention Where You Saw the Advertisement 
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a ee —— 4 alkalies silicic acid is dissoived to quite 
an extent, which breaks down the struc- 
ture upon which activity depends. 

Acidity of Japanese Acid Clay (Japa- 
nese Fullers Earth)—(Kobayashi. Mem. 
lacult. Sci. and Eng. Tokyo, 4 (1927). 
The Analyst, Sept. 1927, p. 559, Libr. Bull., 
l’. O. P. Co., Vol. 2, No. 46, p. 408.)— 
Analyses of the chief Japanese acid clays 
| suggest that the clay is a mixture of col- 
loidal hydrated aluminum silicates and an 
amorphous anhydrous compound of ortho- 
slicic acid, and may be expressed as 
| A1,0;.6Si0:.H.O, x being greater than 6. 
i The clay is not a true acid, the acid re- 
action heing due to free acid liberated by 
| the adsorption of the clay to the indicator, 
| and the reaction is similar in nature to 
that with silk and wool fibers. 
























































Wax Plant Operation 

Effective Lubrication of Refrigeration 
Machinery—( Brewer. So. Power J1., Voll. 
45, No. 9, Sept. 1927, pp. 54-61)—The na- 
ture of the process requires more careful 
study than does many other lubrication 
problems; refrigerant, the system, tem- 
peratures, size of equipment and other 
factors all set up limitations which must 
be religiously observed if continuous and 
efficient refrigeration is to be gained. 





of useful information on gaskets and valve discs 
for all industrial services and valuable data and 


tables in this book we send free on request. 
OF PARTICULAR INTEREST TO 


THE REFINERY AND CHEMI- 
METALLO Gasket Co. CAL ENGINEER 


| 
New Brunswick, N. J. | Equipment 


Modern Pumping Equipment—(Taylor. 
Mech. World., Vol. 82, No. 2126, Sept. 30, 
1927, pp. 241-53.) — Review of modern 
pumping practice with description of dif- 
ferent types of pumps and methods of 
operation and control. 

Fuel Economizers for Heating Botlers— 
(Williams. Domestic Eng., Vol 12, No. 1, 
Oct. 1, 1927, pp. 30-32.)—Use of fuel 
economizers on high-pressure boilers to 
absorb large portion of heating contained 
in flue gases before they enter chimney; 
successful use for this purpose has led to 
their adoption for heating boilers. 









































In Gasoline 


Recovery 


THE “VIGILANT” 
Oil Level Regulator 


In manufacturing gasoline by absorb- 
ing it in oil and then separating it 
from the oil by distillation, a cons- 
tant oil level must be maintained in 
both the absorbing tank and still. 


For this purpose, we offer the “Vigilant” Oil Level Regulator, ad- 
justable to any type of absorber or steam still, which maintains a 
constant oil level under all conditions of temperature and pressure. 
It is an Automatic Regulator of the Oil Supply 
in Absorber Tanks 


Heat Transfer and Heat Losses 


A Graphical Method of Determining 
Heat Transfer in Pipes—(William H. 
McAdams. Chem. and Met. Eng., Vol. 
34, No. 10, pps. 599-600.) —Advantages of 
a method of plotting overall coefficients 
of heat transfer from fluid to fluid over 
the graphical methods commonly used, ‘as 
in surface condensers, tubular apparatus 
heating a fluid by condensing vapors and 





; h f ch P tubular apparatus for exchanging heat 
Regulator mounted on side of tank, so that center of chamber is | from fluid to fluid, are emphasized is 
opposite to oil level desired. this article. These advantages are as fol- 


lows: 


WRITE for the Chaplin-Fulton 60-page catalog! It’s free—and con- 


tains data on our many time-tested and proven gas regulators, that you | 1. The method is sound. 


will find invaluable in your work. | 2. The test data are easily plotted to 
give a linear, relationship, well suited for 
interpolation or extrapolation. 


| The Chaplin-Fulton Mfg. Co. 3. The overall coefficient is) resolved 


Organized 1884—-Idest bu'Ide-s of gas regulators in the country. Built in all . ee . 
sizes, from 1-‘nch to 24 inches; for all service, 1 oz. up to. 1,600.lbs. Pressure into ts component parts, thereby making 
the data of more general applicability 


to square inch. } 
28-24 Penn Ave., Pittsburgh, Pa. than before applying the method. 
Incidentally, method described is said 


to be applicable to tests on oil-to-oil heat 
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Campbell Advantages 
in Natural Gasoline Absorption 


Obtain the greatest possible intimacy 5. Less than 4 as high as the average 

between gas and absorption oil. baffle absorber; thus are easy to 
: . ; t t and erect. 

Allow a high saturation of the oil, rn - 

thus cutting plant costs and simpli- Simple and rugged in construction. 

fying operation. 

Operate effectively on as low as % Cost is moderate. 

of normal gas load, and as high as 

twice normal load without carrying- 

over absorption oil. 


Effect phenomenal increases in pro- 
duction. Have never failed to pay 
for themselves within a few months, 
Impossible for the gas to channel. out of increased production. 


Our descriptive illustrated catalog will be 
forwarded upon request. 


CJ A. cLampbell 


Consulting—-Designing—Construction 
Natural Gas Engineer 
oe P. O. Box 669 Long Beach, Calif. 
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Heavy Duty Expanders for 


Still Tubes 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 


Tube Expanders for Condenser Tubes 


Hydraulic Pressure Pumps, 500 pounds. 


Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 


I 
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ASK ANY OF OUR LESSEES 
ABOUT CONLEY CARS 





Our Equipment is in First Class Mechanical Condition 


Cars for Gasoline, Fuel Oil, Lubricating Oils 
Insulated Cars for Natural Gasoline 


CONLEY TANK CAR COMPANY 


roe Bidg. 
DALLAS, TEXAS 














(Write or Wire Our Nearest Office) 





rn neers ees rN 
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exchangers, such as are so widely used in 
the petroleum industry and in light-oil 
absorption plants. 

Formulas and data (in graphic form), 
together with numerous references, are 
given in discussion of the subject. 

Radiation From Luminous Flames— 
(Haslam and Boyer. Ind. and Eng. Chei., 
Vol. 19, No. 1, pps. 4-6.) —Radiation from 
the four gases—city gas, methane, ethylene 
and acetylene—was studied by allowing 
the radiation from a small flame to fall 
on a thermopile at such a distance from 
the flame that it could be considered as a 
point source. The radiation from lum‘n- 
our flames of city gas, methane and ethy- 
lene amounts to 9.2, 8.0 and 10.65 per cent 
of the total heat combustion, respectively. 
These values, however, are considered to 
be low, because of the difficulty of ob- 
taining complete luminosity in such a 
flame. Acetylene gave a truly luminous 
flame, the radiation from which amounted 
to 28.2 per cent of the total heat of com- 
bustion, as compared with 6.9 per cent 
from a similar non-luminous acetylene 
flame. 

These data demonstrate the order of 
magnitude of radiation from luminous 
flames and indicate that it should hold a 
position of greater importance among the 
methods of heat transfer than has been 
hitherto recognised by the majority of en- 
gineers. 

Heat Transmission by Radiation From 
Non-Luminous Gases—(Hottel. Ind. and 
Eng. Chem., Vol 19, No. 8, pps. 888-94)— 
The amount of heat transmitted from a 
gas to its bounding surface may be cal- 
culated when we know the gas and sur- 
face temperatures, the gas composition 
and the shape of the apparatus. Charts 
and equations are given by the author 
that are sufficient to solve most problems 
involving this type of heat transfer. Three 
examples are given illustrating the method 
of using the plots. 

Charts for Finding Heat Losses in Flue 
Gas—(Buskaveta. Power, Vol. 66, No 
18, Nov. 1, 1927, p. 675)—Charts for find- 
ing the heat loss in flue gas and for find- 
ing heat loss due to hydrogen in fuel. 


Refractories 
Refractories: Their Properties and 
Adaptabilities—(Rancke. Am. Gas J. 
Vol. 127, No. 7, Sept. 1927, pp. 35-39.)— 
Defines and discusses use of acid, semi 
basic, basic and neutral refractories; func- 
tions of firebrick; refractory failures. 


Power Generation 

Calculating Extraction Turbine _ Per- 
formance—(Kramer. Power Plant Eng. 
Vol. 31, No. 20, Oct. 15, 1927, pp. 1075- 
76.)—Details of method used in locating 
feedwater heaters for best economy, cal- 
culating steam to be bled, and gain in ef- 
ficiency over non-extraction operation. 


Corrosion 
Corrosion—(A. Thiel. Zeitschrift fur 
Elektrochemie, Sept., 1927, pp. 370-86 ; dis 
cussion, pp. 387-88. Chem. and Met. Eng. 
Vol. 34, No. 11, p. 695.)—New expert 
ments are reported which are based on the 
theory that corrosion is a strictly electto 
chemical problem. The results tend # 
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sur- 
o : The pictures above show the installa- 
res tion of Reed Air Filters at a compres- 
ie sor station of the Wilcox Oil and Gas 
‘hod Company, Searight Pool (North Semi- 
nole). Installed on this station are two 
é Reed Air Filters serving four Bessemer - 
End: at one end, and one Reed Air Filter 
‘ind. serving four Worthington Compressors 
at the other. The station is on a sandy 
. farm—so sandy that you can hardly 
© drive in with a car. The sand sucked 
).)- into the vitals of the engine would score 
= cylinders, clog valves, and carried 
% through by the oil would quickly wear 
bearings and other lubricating parts. 
Per- 
on REED AIR, FILTER COMPANY, INC., Louisville, Ky. 
ng 
'é : Distributed to the Oil Industry by 
f 
7 SMITH SEPARATOR 
fur 
dis- 
a TEXAS OFFICES: LOUISIANA OFFICE: CALIFORNIA OFFICE: 
1 the 924 Post Dispatch Bldg., 405 Forest Ave., 2039 East 38th St. 
pi 1402 Ft. Worth ‘Natl Bank Bldg. Shreveport, La. Los ‘Angeles, Calif. 
d to - Heo. TH Bez Fort Worth, Texas 
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conform the local element theory and to 
support the diffusion theory as an auxili- 
ary. Over-voltage studies, carried out 
with extreme systematic formation, are 
important. Another important problem is 
the preparation and study of extremely 
pure metals. Corrosion research is still in 
its infancy. 

Corrosion Inhibitors—(U. R. Evans. J. 
S.C. I., Aug. 26, 1927, pp. 347-557. Chem. 
and Met. Eng., Vol. 34, No. 11, p. 695.)— 
Factors involved in the use of inhibitors 
have been studied. Much can be done by 
this means to prevent corrosion, but in- 
hibitors must be used with caution; in 
certain cases they may be ineffective, or 
may even become accelerators of corro- 
sion. Cases of localized corrosion, in par- 
ticular, are likely not to he susceptible to 
the inhibitor treatment. 

Treatment of Ilater to Prevent Corro- 
ston—(Baylis. Ind. and Eng. Chem., 
Vol. 19, No. 7, pps. 777-81.)—No treat- 
ment of water vill prevent corrosion of 
iron where a fresh metal is exposed. Wa- 
ter at the solubility equilibrium of calcium 
carhonate and containing over 25 p. p. m. 
of calcium carbonate will precipitate cal- 
cite where corrosion takes place and aid 
in forming an impervious protective coat- 
ing. 

The most durable practical coating, with 
the possible exception of cement lining, 
does not last many years in corrosive 
water, but any coating that lasts till a 
protective film is built up from the con- 
stituents of the water will give good pro- 
tection when the water is more alkaline 
than the saturation equilibrium of calcium 
carbonate. To waters with less than 235. 
p. p. m. of calcium carbonate, lime should 
be added to produce the desired alkalinity. 
To others, either lime or soda ash should 
he added, 

All evidence indicates that iron pipe, 
whether galvanized, painted with coal-tar 
pitch or cement-lined is durable only 
when the water is saturated with calcium 
carbonate or is more alkaline. 










































OILS for oil country and refinery 
use. Electrically welded, contin- 
uous; factory-tested under air pres- 
sure while submerged in water. Let 
us quote on coils built for your re- 
quirements. Send blue print, rough 
sketch or description. 
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Vol. 50, No. 36, Sept. 3, 1927, pp. 645-48. 
Mech. Eng., Vol. 49, No. 12, p. 1381.)—De- 
scribes original slide rule, in 12.5 and 25- 
cm. sizes, for solving number of empiri- 
cal formulas used in water (also hot wa- 
ter), steam and gas practice, including 
friction and water-hammer formulas; 
numerical examples illustrating its use. 


P. O. BOX 975, PITTSBURGH, PA. 








SOUTHERN CORNICE WORKS 


Manufacturers of 


“SOCO” STATIONARY 
AND REVOLVING 
VENTILATORS 


For Refinery 
And Natural Gasoline Plants 


OF PARTICULAR INTEREST TO 
THE CHEMIST 


Testing 

Flexibility of Equipment Produced 4 
Versatile Engine Laboratory—(Barnard. 
Chem. and. Met. .Eng., Vol. 34, No. 11, 
pps. 680-82.)—Description is given of En- 
gine Laboratory of S. O. of Indiana at 
Whiting. Work done ranges from pure 
research to education of field engineers 
and development of sales demonstrations. 
Description is given of two cradle dyna- 
. i aking cold-room tests 

op: an pa Pee... CREA OMA eS Codennt ope Shy eagles. accurate power 
measurements, such as tests of carburetor 
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An Established Source of Supply For 
Heavy Steel Plate Equipment 


The Biggs Boiler Works Com- 
pany has been fabricating all 
sorts of heavy steel plate work 
for the changing conditions and 
broadened scope of industrial re- 
quirements almost long enough 
to celebrate its golden anniver- 
sary. . 


Today it brings to the solution 
of modern oil industry problems 
the same skill in manufacturing 
and intimate familiarity with ac- 
tual field conditions that have 
characterized Biggs performance 
for two-score years past. 


You can depend on Biggs for 


mechanical precision, prompt de- 
livery and long-lived construc- 
tion of both standard and spe- 
cial steel plate equipment of ev- 
ery kind. From original layout 
to final delivery, every opera- 
tion is performed with painstak- 
ing exactitude and infinite atten- 
tion to detail. 


Our interesting booklet ‘What 
Biggs Does and How” describes 
the many different ways in 
which this organization can be 
of service. The coupon below 
will bring you a copy with our 
compliments by return mail. 


Manufacturers of 


Pressure Stills for Cracking 
Process 


Fractionating Towers 

Dephlegmating Towers 

Bubble Towers 

Heat Exchangers 

Agitators 

Steam Stills 

Crude Stills 

Condenser Boxes 

Run Down Tanks 

Blending Tanks 

Hemispherical Tanks 

Blow Cases 

Acid Tanks 

Compounding Kettles 

Storage Tanks to 80,000 Bar- 
rels 

Smoke Stacks and Breechings, 
etc, 





Now is the right time to mail 
this coupon 







THE BIGGS BOILER WORKS COMPANY 


General Offices and Works: 


Akron (25) Ohio | THE BIGGS BOILER WORKS 
COMPANY 


P 
Akron (25) Ohio 
Please send us, without slates, 
the 


Eastern Sales Office: 300 Madison Ave., New York City | 
Chicago Office: 35 S. Dearborn Street 


| a copy of “What Biggs Does, 
How.” We are interested in 


| following equipment...:... nae pepe 
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and manifold equipment, fuel consumption 
and other performance characteristics. A 
40-H.P. block test machine is used for 
general rough service tests, oil consump- 
tion observations and the breaking-in of 
new machines. Detailed description is 
given of low-temperature test room. 


The test plant used for the examination 
of motor fuels for their detonation char- 
acteristics consists of a single-cylinder 
27/8-inch by 4inch engine connected to 
a 15-H.P. electric cradle dynamometer. 
The engine has a compression pressure of 
about 125 pounds gage and is completely 
fitted with facilities for rigidly controlling 
all important operating characteristics. 
Dial type thermometers are used to meas- 
ure water, mixture and oil temperatures, 
and both fuel and air are metered as a 
part of each test. As a rule, satisfactory 
precision can be obtained simply by noting 
the power output of the engine when de- 
tonating to a moderate degree under fixed 
conditions of speed, temperature, and 
mixture strength and comparing such pow- 
er observations with those obtained by 
using fuels of known detonation charac- 
teristics such as may be made by adding 
varying amounts of tetraethyl lead. The 
Dickinson bouncing-pin indicator works 
very well in this engine and affords a 
somewhat more accurate determination of 
the “detonation point” than can be made 
by the ear alone, though it requires con- 
siderable attention to keep it in good 
working order. This equipment is regu- 
larly used where maximum accuracy is 
desired. A double float bowl carburetor 
permits of rapid comparison between tlie 
test fuel and the standard. All test sam- 
ples are matched against standards vary- 
ing in increments of 0.2 cc. of tetraethyl 
lead per gallon. 

Exhaust gases from the various engines 
are conducted away by means of an 8-inch 
main through which a current of air is 
continually drawn by means of an ex- 


hauster, A _ well-equipped machine shop 
is a highly important part of the labora- 
tory. 

A Machine for Testing Lubricating Otls 
and Anti-Friction Alloys—(Societe d’ En- 
couragement pour L’ Industrie Nationale, 
Vol. 126, No. 6, June, 1927, pp. 444-49. 
Mech. Eng., Vol. 49, No. 12, p. 1380.—De- 
scribes machine developed by. leading 
French railway company, recording fric- 
tion coefficients, temperatures, etc., of lu- 
bricating or anti-friction materials, which 
are supplied by standard pad to standard 
journal-bearing running at prescribed ve- 
locity. 

Specific Gravity- of Paraffin Wax— 
(Morris and Adkins. Ind. and Eng. 
Chem., Vol. 19, No. 2, pps. 301-02.)—Dif- 
ficulties in determining the gravity of 
solid paraffin are found to be due to dis- 
solved air and the large shrinkage at the 
solidifying point. There seems to be a 
change in the expansion coefficient at this 
point, so that the gravity of solid wax can 
not be determined from the gravity in the 
melted condition. Best results on wax at 
intermediate temperatures were obtained 
by the authors with a special type of 
Nicholson hydrometer. 


Analysis 

Determination of Tar in Petroleum 
Products — (Tschernoshukov. Neftjanoe 
Chozjajstvo, 12, 697. Chem. Zentr, Oct. 19, 
1927, p. 1917. Libr. Bull., U. O. P. Co., 
Vol. 2, No. 46, p. 408.) —To determine the 
resinous constituents of an oil 5 c.c. of the 
oil is treated with 5 cc. of 1.84 sulfuric 
acid. The mixture is shaken and centri- 
fuged and the emulsion coagulated, if 
necessary, with 1 or 2 drops of naphthenic 
acids; centrifuged again, and the volume 
of the acid layer read. The difference 
from the original 5 c.c. gives the volume 
of the resinous constituents, which are 
completely absorbed by the acid. By com- 
paring the density of the oil before and 
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after the removal of the resins, the density 
of the resins can be determined. 


Determination of Paraffin Wax in 
Crude Wax—(Henderson and Ferris. Ind. 
and Eng. Chem., Vol. 19, No. 2, pps. 263- 
64.)—The acetone method for the deter- 
mination of yield and melting point of 
wax, as given in Bureau of Mines Bulle- 
tin No. 368, is not applicable to samples 
containing more than 10 per cent of oil, 
A method has been developed using nitro- 
benzene as the oil-solvent, by which the 
yield and melting point of wax may be 
determined in intermediates containing as 
much as 60 per cent or more of oil. An 
apparatus has also been constructed in 
which the entire process of separation, 
complete removal of nitrobenzene, weigh- 
ing and determination of melting point 
may be carried out without transferring 
the sample. 


PETROLEUM RESEARCH AND EX- 
PERIMENTAL WORK 


Recent Asphait Theortes—(Nennen- 
steyn. Zeitschr. angew. Chem., Oct. 20, 
1927, p. 1195. Libr. Bull., U. O. P. Co, 
Vol. 2, No. 45, p. 402.) —Asphalt is a high- 
ly protected carbon oleosol. It contains 
three principal constituents; the carbon 
particles, the protective substance, and the 
medium. The first two form the ‘asphalt 
micells. The stability of the system is im- 
portant for the use of the asphalt for 
street-building and depends upon the rela- 
tions between micell and medium.’ If the 
micell is insoluble without itself being 
broken down, the so-called reversible 
flocking takes place, as when asphalt is 
determined with petroleum ether. This 
flocking depends almost altogether upon 
the surface tension between micell and 
medium. Liquids with a lower surface 
tension, like benzine and ether, are flock- 
ing agencies; those with higher, like ben- 
zol, are solvent. The critical surface ten- 
sion for producing flocking is 24-25 dynes 
per cm. Carbon tetrachloride has this 
surface tension and can therefore be used 
as stability reagent. (Explanation of 
Richardson’s carbon test.) If the micell 
itself is destroyed, irreversible flocking 
takes place; the adsorption relation be- 
tween the carbon particles and the pro- 
tective substance is destroyed. 


Specific Products: Transformer Oil 


Transformer Oil—(Typke. Chemiker- 
Zeitung. Aug. 17, 1927, pp. 628-30. Chem. 
and Met. Eng., Vol. 34, No. 11, p. 695.)— 
Methods of refining oil for use in trans 
formers are described. The chief reagents 
are sulfuric acid, caustic soda and fullers 
earth. Properties of the refined oil and 
specifications which it must meet are dis- 
cussed. 


Evaluation of Transformer Oitls— 
(Ford. Ind. and Eng. Chem., Vol. 19, No. 
10, pp. 1165-71.)—Methods for the deter 
mination of unsaturated, aromatic, naph- 
thene and paraffin hydrocarbons occtf 
ring in transformer oils are given. | 
study was made to find the relation be 
tween composition and the rate of oxida 
tion of transformer oils. Results of. this 
study show that unsaturated and nap 
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Day-after-day records are demonstrating 
conclusively the stand-up-ability of Hope 
Vertical Gas Compressors. Design and 
construction are fundamentally sound— 
as the concrete facts of performance are 
proving beyond question. Where de- 
pendability counts—where unfailing re- 
liability is the big thing, as well as high 
; economy—the Hope Vertical is the log- 
Wie / ical choice. 
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thene hydrocarbons play an important role 
in the oxidation of these oils, as regards 
quantity of sludge and acid formed. By 
careful regulation of composition as de- 
termined by the above methods, laboratory 
samples were prepared which were highly 
resistant to oxidation. The effect of tem- 
perature, ranging from 80 degrees to 120 
degrees c., on the rate of deterioration of 
transformer oils is discussed. 
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tionators, Stills, Absorbers and Complete 
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Tikhvinskii’s process) Sarkis yana.— 
(Azerbeidjan. Oil Ind. No. 6-7, 55 (1927). 
C. A., Nov. 10, 1927, p. 3735.)—An inert 
gas slightly preheated is forced through a 
stream of crude oil and thus saturated 
with gasoline. The preheating is done by 
compressing slightly the well gas contain- 
ing a certain amount of gasoline vapor. 
The final extraction of gasoline from gas 
is obtained by compression and cooling. 
This method is applied to gas-lift oil wells 
to strip the crude oil from a part of the 
gasoline. 


Dutch Shell Buys Coal 
Processing Rights 


The Royal Dutch Shell interests have 
acquired rights to a new process for 
the manufacture of motor fuel from 
coal, which were acquired, presumably, 
for the purpose of putting the Shell 
group in a position to successfully 
meet any possible competition by the 
Berguis process, American rights for 
which were recently purchased by the 
Standard Oil Company of New Jersey. 

The new process was invented and 
perfected by a Dutch chemist, Prof. 
Aartz, of Dongen, Holland. Reports 
say that this process is somewhat dif- 
ferent from that perfected by Berguis. 
The aim of both processes, however, 
is the “hydrating” of coal or the addi- 
tion of hydrogen to carbon in the coal. 
3erguis, converts to the liquid state 
by the addition of water to coal under 

pressure and temperature, while 
Aartz process produces chemically 

carbon from the coal. Experi- 
ments with Aartz process have been 
under way for the past year, and the 
results are reported very satisfactory. 
One manufacturing plant of the Aartz 
type has been constructed in Holland 
to exploit the process, and a second is 
to be erected at some other point on 
the Continent. The process is called 
“Carbonalpha.” 
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Bulletin Announcement 


Centrifugal pumps and their types, de- 
signs and uses, form the subject of an 


illustrated book distributed by the De 
Laval Steam Turbine Company, Trenton, 
New Jersey. 


Separate chapters of the work take up 
the requirements of pumps for general 
service, power plant service, water 
works service, sewage and _ irrigation 
pumping, supplying high pressure water 
to elevators and hydraulic machinery, ma- 
rine mine pumping, fire protec- 
tion service, hot water heating and brine 
circulation service, handling oils, etc. 


water 


service, 


The final chapter treats of pump char- 
acteristic curves and gives formulae and 
constants useful to the pump user. 

Copies can be secured from the com- 
pany, by request. 
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Why not the 


‘“‘Comfortable 

Great Northern” 

on your next visit 
to Chicago 


Arriving in Chicago, you are 
within convenient distance of 
this famous hotel, which is in 
the central business section, less 
than one block from State 
Street, the great shopping thor- 
oughfare, and close to the the 
atre, financial and wholesale 
districts. The Field Museum 
Art Institute and Soldier Field 
Stadium are within easy walk: 
ing distance. 





As a Great Northern guest you 
can enjoy every convenience 
and real solid comfort without 
extravagance. 


400 Large Bright Livable 
Rooms, $2.50 a day and up. 
For two persons in any room 
the additional cost is only $1 a 
day. No extra charge over 
main restaurant prices for meals 
sent to guest rooms. Garage 
near. Tourists’ cars delivered © 
without service charge. 


GREAT @ 
NORTHERN 


HOTEL . | 
Chicago § 


Dearborn Street 
From Jackson to Quincy 





